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1  General Introduction 
1.1 Continuous Improvement of Depression Diagnostics is Mandatory 
Depressive disorders are among the most prevalent mental disorders with an es-
timated lifetime prevalence of 12% for men and 26% for women (Wittchen & Jacobi, 
2005). In certain populations (e.g., patients with chronic somatic illnesses, elderly), the 
prevalence can be even higher. Depression represents an important predictor of mortal-
ity and morbidity (e.g. Simon et al., 2006; Rovner, 1993). Studies on quality of life and 
psychosocial functioning revealed severe impairments: patients with depression had 
functioning scores as low as those with advanced coronary heart disease, scoring lower 
than e.g. patients suffering from hypertension or diabetes mellitus (Wells et al., 1989; 
Wells & Sherbourne, 1999). Moreover, according to Murray and Lopez (1996), a group 
of World Health Organization researchers, unipolar major depression is the leading 
cause of disability worldwide. Greenberg and colleagues estimated the economical 
costs caused by depression in the United States to be $83.1 billion per year, of which 
approximately 70% resulted from premature death and impaired workplace productivity 
(Greenberg et al., 2003). In Europe the annual costs of depression was estimated €118 
billion and accounts for 1% of the total economy in Europe (Sobocki et al., 2006).  
Moreover, depressive disorders often coincide with numerous other mental and 
medical illnesses (Ehrt et al., 2006; Porche & Willis, 2006; Starkstein et al., 2005; Valen-
te, 2006; Wallin et al., 2006). In a large scale study by Schulberg et al. (1995), out of 
approximately 700 patients suffering from a major depression that could be treated in a 
primary care setting nearly 75% had suffered from an additional DSM-IV axis I diagnosis 
(especially anxiety disorders and substance use disorders) and 68% suffered from an 
axis II diagnosis at some time during their life. Thus, comorbidity in people suffering from 
a depressive disorder is very high, which emphasizes the importance of diagnostic tools 
that assess depression essentially unidimensionally with very good discriminatory 
power. 
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Despite of its high prevalence, depression is often mis- or undiagnosed, espe-
cially in primary care patients (Lloyd Williams & Payne, 2003), patients with primary so-
matic diagnoses, or elderly patients (Huffman et al., 2006; Porche et al., 2006; Stewart 
et al., 2006; Valente, 2006; Wallin et al., 2006). About three fourth of patients seeking 
help for depression in the United States rather preferred to be treated by a primary care 
physician than by a mental health professional (Montano, 1994), but only 50% of all 
cases in primary care are recognized (Goldman et al., 1999). Detection and exploration 
of depression is even poorer in the elderly (Fischer et al., 2003).  
The unsatisfying diagnostic situation of depression may lead to insufficient treat-
ment with only approximately one third of all depressed patients receiving adequate 
treatment (Remick, 2002). This seems remarkable since the symptom burden of de-
pression directly causes serious harm, affliction and considerable subsequent impair-
ments, e.g., increased suicidal risk, relationship problems, workplace impairments, im-
paired cognitive development of young children, or impaired mother-child bonding in 
cases of postpartum depression (Coghill & Caplan, 1986; Moehler et al., 2006).  
Apart from the clinical interview, questionnaires represent the most established 
and economic diagnostic instrument for depression. However, in the last years several 
studies demonstrated substantial psychometric shortcomings of most of the depression 
questionnaires (e.g., Bouman & Kok, 1987; de Bonis et al., 1991; Licht et al., 2005; 
Rosenberg, 2000; Alexopoulos et al., 2002), which applies as well to observer rating 
scales (Moeller, 2001). To give an example: Multidimensionality of questionnaires as-
sessing the severity of depression can cause serious constraints when studying the ef-
fectiveness of antidepressant psychopharmacological treatment. In a series of studies, 
Möller (Moeller, 2001) compared the success of antidepressant therapy using Amitrip-
tylin and Sertralin on the basis of different subsets of items of the Hamilton Depression 
Rating Scale (HDRS; Hamilton, 1967). Reduction of depressive symptoms under treat-
ment with Amitriptylin seemed to exceed reduction of symptoms under treatment with 
Sertralin when using HDRS total score as criterion. However, this appears to be a meth-
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odological artefact, since the HDRS contains somatic items sensitive to different somatic 
adverse effects of the substances. Amitriptylin usually improves sleep quality while Ser-
tralin may cause adverse effects like nervousness, sleeplessness, or gastro-intestinal 
symptoms. Those adverse effects of Sertralin treatment heighten the HDRS total score 
artificially. When using a set of six items of the HDRS that proved to be unidimensional 
according to Bech et al. (1975a), Amitriptylin and Sertralin were equally effective (Möller, 
2001).  
In summary, on the one hand, patients with a depressive episode suffer from se-
vere symptom burden. On the other hand, diagnostic accuracy is still insufficient, in part 
because of the limited quality of some of the established diagnostic instruments. This 
may mislead therapeutic interventions and can result in inadequate treatment condi-
tions. Thus, further improvement of the assessment of depression appears to be indi-
cated. 
1.2 Advantages of Modern Approaches to Test Development  
The generally used test theoretical framework most of the established depres-
sion inventories have been based on is the Classical Test Theory (CTT). To a large ex-
tent, CTT provides a beneficial basis for test development. However, CTT application 
holds some potential problems and limitations that have been intensively discussed in 
the literature over the last years (e.g. Hays et al., 2000; Ware, Jr., 2003). Consequently, 
more and more researchers recommend basing test development on Item Response 
Theory (IRT) models, which promise to provide further advantages. Table 1 lists some 
major benefits of IRT modelling for test development and application.  
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Table 1. Major advantages of Item Response Theory (IRT).  
——————————————————————————————————————— 
Comprehensive and accurate 
evaluation of item characteristics 
When an IRT model fits the data sample invariant item and trait estimates 
are possible. In CTT, item means may be confounded, e.g., by group differ-
ences in the population. I.e., item estimates can vary considerably and non-
linear between population subgroups. Furthermore, IRT allows for the depic-
tion of item and scale information conditional on trait level. 
 
 
Interval scale level Raw scores are transformed into logits (natural log-odds) for IRT analysis, 
yielding true interval scale scores.  
 
 
Sample independence Parameter estimates in IRT modelling are largely independent from the 
sample of individuals studied. 
 
 
Person fit IRT permits evaluation of person fit, i.e., the extent to which a person’s re-
sponse pattern is consistent with the IRT model. 
 
 
IRT permits direct assessment of 
group differences 
Differences in item and scale functioning (Differential Item Functioning [DIF]), 
defined as different probabilities of endorsing an item by respondents of two 
groups who are equal on the latent trait, can be directly assessed in IRT. 
 
 
Different response formats IRT permits evaluation of scales containing items with different response 
formats, i.e., varying numbers of response categories. 
 
 
Category calibration IRT modelling permits the assessment of rating scale functioning through 
evaluation whether the steps of a scale are used consistently across sub-
jects. Revisions of scale structure, e.g., if adjacent steps are not sufficiently 
separated, are facilitated. 
 
 
Tracking of change in health 
outcome measures 
Because valid trait estimates can be computed even if item sets vary across 
time points of measurement, tailored item sets can be administered to re-
spondents. Especially the Rasch Model provides interval level trait estimates, 
facilitating determination of change (Hays et al., 2000). 
 
 
Precision of measurement Measurement precision may be depicted as varying across the latent contin-
uum that is measured, providing advantages for assessment of change by 
identification of the range of a continuum that is measured sufficiently pre-
cise. 
 
 
Item and test information func-
tion 
The amount of information an item or a whole test provides about the indi-
vidual subject is estimated in IRT, allowing for evaluation whether an instru-
ment provides an appropriate amount of information for a given sample. 
 
 
Concise scales By identifying redundant items in a scale that do not sufficiently contribute to 
test information substantial savings in test length may be attained without 
loss in measurement precision. 
 
 
Improvement of existing meas-
ures 
IRT facilitates the development of new items for existing measures, because 
gaps in the scale, where the latent continuum is not sufficiently covered by 
informative items can be identified. 
 
 
Computer-Adaptive Testing 
(CAT) 
IRT is ideal for CAT (for advantages of CAT-applications see chapter 3.1). 
——————————————————————————————————————— 
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1.2.1  The Rasch Model 
The Rasch model, based on the work of the Danish mathematician George 
Rasch, is one of the IRT models that holds some particularly beneficial attributes (for an 
introduction to Rasch analysis, see Bond & Fox, 2001; Embretson & Reise, 2000; 
Gauggel et al., 2004). It is widely used in achievement and intelligence assessments 
(e.g., Verguts & De Boeck, 2000; Young, 1990; Tinsley, 1972; Tinsley & Dawis, 1977; 
Ireland, 1977) as well as in international large scale studies, e.g., the Programme for 
International Student Assessment (PISA) of the OECD or the Third International 
Mathematics and Science Study (TIMSS). Application of the Rasch Model to mental 
health issues is less frequent yet but has increased rapidly in the last years (e.g., Elliott 
et al., 2006; Lai et al., 2003; Wong et al., 2007). Rasch analysis helps to define the un-
derlying construct of an instrument by revealing the hierarchy of item difficulties and the 
properties of the rating scale. If the data meet the requirements of the Rasch Model suf-
ficiently, one obtains estimates of interval-level measures from ordinal scores. A com-
mon metric (logits or log-odd units) enables comparisons of the individual items with 
regard to their difficulty. Besides estimating item difficulties, the ability of the tested per-
sons (e.g., the degree of depression) can also be depicted in the same metric on an 
interval scale. The mathematical properties of the Rasch Model make it possible to as-
sess the item (item difficulties) and person (person abilities) parameters independently. 
Therefore, if the Rasch Model holds in the sample in question, test construction and test 
evaluation are independent of the sample and items. 
 Several criteria can be used to develop an instrument or evaluate its quality us-
ing the Rasch model. The Rasch indices applied in the different studies of the present 
thesis are described in further detail in the methods sections of the respective chapters. 
However, Table 2 gives an overview of some central terms and concepts of Rasch 
analysis that will repeatedly be used throughout this thesis. 
 
 
Thomas Forkmann – New Perspectives for the Assessment of Depression 
 - 12 -
Table 2. Some central terms and concepts of Rasch analysis. 
——————————————————————————————————————— 
Item measure Rasch estimate for item difficulty in logits, often referred to as δ. In this thesis 
a higher item measure estimate reflects a more difficult item (i.e., persons 
are less likely to score high on this item). 
 
 
Person measure Represents each person’s individual value (in logits) on the measured con-
tinuum (e.g., depression), often referred to as θ. In this thesis a higher per-
son measure reflects a higher level of depression. 
 
 
Item infit mean square (MnSq) Rasch Model fit of an item is represented by the ratio between observed and 
predicted variance (infit MnSq). Ideal fit is 1.0; limited unexpected variance is 
allowed, resulting in fit criteria of 0.7 ≤ infit ≤ 1.3. 
 
 
Differential item functioning (DIF) Item functioning is intended to be invariant with respect to aspects of the 
respondents. DIF analysis investigates the items in an instrument for signs of 
interactions with sample characteristics by comparing item measure esti-
mates between different groups of respondents. 
 
 
Item pool Comprehensive compilation of items that are assumed to measure the same 
construct. Item pooling includes screening of existent inventories concerning 
the respective construct as well as relevant literature and construction of new 
items. 
 
 
Item bank A set of items that has been proven to fit the Rasch Model on the basis of a 
large real patient sample’s data. Items are calibrated, i.e., a difficulty esti-
mate (item measure) and associated measurement error has been assigned 
to each individual item of the bank. 
 
 
Computer adaptive test (CAT) Process of test administration that directs the presentation of targeted items 
in dependence of the person’s level of the underlying construct (person 
measure), thereby minimizing the standard error of measurement (SEoM) 
and reducing test length without loss of precision and reliability 
 
 
Test information function (TIF) Estimates the maximum measurement precision with which a patient’s level 
of depression can be measured across the total latent continuum, defined as 
the reciprocal of the standard error of measurement (SEoM) function (SEoM 
= 1/√TIF). TIF is affected by number and quality of items and match between 
item and person location.  
 
 
Item separation and reliability Estimate of spread or separation of items on the measured variable. A clini-
cally useful set of items should define at least three strata of patients and 
items (e.g., high, moderate, and low levels of depression), which are re-
flected in a separation index of ≥ 2.0 and an associated separation reliability 
of ≥ .80. 
 
 
Person separation and reliability Estimate of spread or separation of persons on the measured variable. 
Again, for a useful instrument the separation index should be ≥ 2.0 and be 
associated with a separation reliability of ≥ .80. 
——————————————————————————————————————— 
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1.3  Studies of the Current Thesis 
Considering the evidence for some psychometric shortcomings of existing de-
pression questionnaires (see chapter 1.1.) and the advantages IRT modelling promises 
(see chapter 1.2), a research project was initiated that aimed at further improving the 
quality of diagnostic methods for depression by use of Rasch analysis and further statis-
tical methods. The current thesis comprises three studies that reflect the main stages of 
this project. The aims of each study will be laid out in the following sections.   
1.3.1  Aim of Study One 
The aim of Study One was to construct a preliminary item pool for the diagnosis 
of depression. Existing German and English depression questionnaires, ailment check-
lists as well as relevant literature were screened for depression items which were sub-
sequently pooled. The relevance for a patient in a depressive episode of each item of 
the resulting item pool was then judged by clinical experts. At the end of this study, an 
initial item pool for depression should result. It is supposed to consist of at least partly 
relevant items according to experts’ judgments and could provide a profound basis for 
Rasch calibration. 
1.3.2  Aim of Study Two 
The aim of Study Two was to develop a Rasch homogeneous item bank for de-
pression. Data from a large patient sample were collected and used to Rasch analyze 
the items of the preliminary pool developed in Study One. A calibrated item bank may 
serve for two major applications: It can be used as basis (“stone pit”) for the develop-
ment of Rasch homogeneous static questionnaires. Those may consist of items of dif-
ferent difficulty, depending on the respective diagnostic question. Provided that items of 
the bank cover a wide spread of difficulties, ceiling and ground effects in the assessment 
of symptom change or therapy outcome can be avoided. Scores on these question-
naires may be directly compared to each other, given that their items were calibrated in 
the same bank. 
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  Furthermore, a Rasch calibrated item bank may serve as basis for the develop-
ment of a Computer Adaptive Test (CAT) for depression. In an adaptive test, an algo-
rithm selects items from a calibrated bank that are targeted to the responder’s estimated 
level of the underlying construct, thereby simultaneously minimizing the standard error 
of measurement and reducing test length. Reduction of test burden without loss of pre-
cision and reliability is crucial, especially in patients with a depressive episode.  
1.3.3  Aim of Study Three 
The aim of Study Three was to provide a first example of how the Rasch cali-
brated item bank may be utilized. Applying Structural Equation Modelling (SEM), two 
parallel short but sensitive static depression questionnaires were developed, that should 
cover a sufficiently wide range of depression severities with high test accuracy. This 
questionnaire permits efficient screening for depression within a strongly limited amount 
of time where the technical requirements for adaptive testing are not accessible.  
Figure 1 presents a flow chart displaying all three studies of this thesis. In addi-
tion to these three studies, the development of an adaptive algorithm to build a computer 
adaptive test (CAT) on the basis of the calibrated item bank is depicted in Figure 1. CAT 
is a major application for calibrated item banks. However, the development and evalua-
tion of an adaptive algorithm is not part of the current thesis but rather remains a major 
task for future research. 
The three studies will be described in detail in the following main chapters 2-4. 
Each study-chapter is structured in manuscript-style into the sections introduction, meth-
ods, results, and discussion. 
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Figure 1. Flow chart of the stages of the research project. The three studies reported in the current thesis reflect the 
main stages of the project. The development and testing of an adaptive algorithm was not part of this thesis. 
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2  Study One: A Core Set of Depressive Symptoms  
Every Clinical Expert Would Agree on 
2.1 Introduction 
In spite of the undoubted relevance of depression in modern society (e.g., 
Murray & Lopez, 1996; Sobocki et al., 2006; Wells et al., 1999), there are still a number 
of controversies and unresolved issues in the diagnosis and classification of depression. 
These issues include for example whether depression is a discrete entity or a region on 
a continuum of experience and behavior, involving whether it should be classified using 
a categorical or dimensional approach (Ambrosini et al., 2002; Hankin et al., 2005; 
Kessler, 2002; Parker & G., 2000). Furthermore, it is discussed whether the current di-
agnostic taxonomy of depression in adulthood equally applies for adolescents and chil-
dren (Sheikh et al., 2006; Weiss & Garber, 2003), involving whether there are age-
specific manifestations of depressive symptoms in children or adolescents respectively 
(Klein et al., 2005; Weiss et al., 2003) as well as in the elderly (Gottfries, 2001; Mitchell 
& Subramaniam, 2005; Schwenk, 2002). Additionally, it is still under debate whether 
more homogeneous subtypes of depression can be identified (Benazzi, 2002; Najman et 
al., 2000; Sullivan et al., 2002). The fact that depressive symptoms remain not entirely 
stable over time further complicates the diagnosis of depression (Shankman & Klein, 
2002). Moreover, depression may exhibit characteristically different combinations of 
symptoms depending on whether it occurs in succession of a primary somatic illness 
(Ehrt et al., 2006). Finally, some symptoms are observed in various somatic illnesses 
without the co-occurrence of a mood disorder as well, making it difficult to decide 
whether specific symptoms indicate a depressive syndrome or not (Gauggel & Birkner, 
1998; Valente, 2006; Wallin et al., 2006). 
Facing this somehow complicated diagnostic situation, a multiplicity of question-
naires for diagnosing depression has been developed over the past decades. Next to a 
concise group of widely established depression questionnaires like the Beck Depression 
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Inventory (BDI (Beck & Steer, 1987)), Hamilton Depression Rating Scale (HDRS (Hamil-
ton, 1967)), Center for Epidemiologic Studies – Depression Scale (CES-D (Radloff, 
1977)), or the Geriatric Depression Scale (GDS (Yesavage et al., 1983)), new depres-
sion questionnaires are developed and published regularly. Those questionnaires may 
address the assessment of depression in specific patient subsamples – e.g. elderly (Yo-
hannes et al., 2000), children (Kovacs, 1985), brain-damaged (Monaco et al., 2005), 
patients suffering from cancer (Passik et al., 2003; Vignaroli et al., 2006), or Multiple 
Sclerosis (MS (Wallin et al., 2006)) – or attempt to measure a more narrow subtype of 
depression – e.g., atypical depression, post partum depression (Brockington, 2004; Cox 
et al., 1987), or winter/ seasonal depression (Chotai et al., 2004). Furthermore, special 
diagnostic tools that consist of only two or three items were developed (Huffman et al., 
2006; Löwe et al., 2005). All scales differ with regard to item set, scaling, time-frame, 
and target population. 
Nevertheless, the vast majority of depression questionnaires currently in use are 
geared to the diagnostic classification systems DSM (APA, 1994) or ICD (World Health 
Organization, 1992) in its current versions. Thus, it can be assumed that these ques-
tionnaires share a common set of items or symptoms, that can be considered as a core 
set of indicators of depressive symptoms – a common denominator for depression. A 
recently published meta-analysis by Shafer corroborates this assumption (2006). The 
study tested the factor structure of four depression questionnaires, including data from 
the BDI, CES-D, Zung Depression Questionnaire, and HDRS. Three stable factors, 
shared across all questionnaires, were found, arguing for the existence of a core set of 
indicators for depression. The detection of such a core set would be of relevance be-
cause it could be used as basis for the development of future depression question-
naires.  
The present study (see Figure 1, upper part) further pursues the question if a 
core set of indicators for depression can be determined. Therefore, clinical experts (psy-
chiatrists and charted psychotherapists) were asked to rate the relevance for a patient in 
Thomas Forkmann – New Perspectives for the Assessment of Depression 
 - 19 -
a depressive episode of a list of depressive symptoms derived from a wide range of es-
tablished depression questionnaires and other sources. We assume that the inter-rater 
reliability of the expert ratings as well as the mean relevance score for each item based 
on experts’ ratings can provide sufficient information to determine a core set of depres-
sion items. Furthermore, we explore whether experts’ relevance ratings are congruent 
regardless of their individual professional backgrounds.  
2.2 Methods 
2.2.1 Sample 
Seventy clinical experts were initially approached for this study, of which 49 
eventually participated (70%). All experts worked with patients with a depressive disor-
der and were familiar with the diagnostic criteria of depression according DSM-IV (APA, 
1994) and ICD-10 (World Health Organization, 1992). Twenty experts were psychia-
trists, 28 were charted psychotherapists, both groups working in inpatient and outpatient 
settings. The occupation of one expert is unknown. Experts were recruited from collabo-
rating psychiatry departments as well as psychiatric and psychotherapeutic outpatient 
units. 
The mean age of the experts was 42 years (range = 26–62 years, SD = 9.3); 26 
(54.2%) were female. The mean clinical professional experience was 13 years (range = 
2-35 years, SD = 8.7). Selection criterion for experts was a basic level of at least 2 years 
of practical experience, preferably in settings with patients suffering from depression. 
See Table 3 for sample details. 
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Table 3: Socio-demographic and expert characteristics of the sample of Study 1. (N = 49, the current occupation of 
one expert is unknown). 
——————————————————————————————————————— 
Psychiatrists   Charted Psychotherapists 
    (N = 20)   (N = 28) 
——————————————————————————————————————— 
Gender: male (%)  57.9    35.7 
Age, years: mean (range) 40.6 (32-60 years)  43 (26-62 years) 
Occupational experience:  
Mean (range)   12.8 (3-30 years)  13.1 (2-35 years) 
Outpatient setting (%) 30    42.9  
——————————————————————————————————————— 
2.2.2 Material 
 The depression questionnaire consisted of 241 items. Most of these items were 
taken from widely used English or German depression questionnaires (e.g., Beck De-
pression Inventory (Beck et al., 1987); Hamilton Depression Rating Scale (Hamilton, 
1967); Center for Epidemiological Studies – Depression Scale, CES-D (Radloff, 1977); 
Geriatric Depression Scale (Yesavage et al., 1983); Montgomery Asberg Depression 
Scale (Montgomery & Asberg, 1979); Profile of Mood States (NcNair et al., 1971); Self-
Rating Depression Scale (Zung, 1976b); Depression Status Inventory (Zung, 1976a); 
Hospital Anxiety and Depression Scale (Zigmond & Snaith, 1983); Edinburgh Postnatal 
Depression Scale (Cox et al., 1987)) as well as ailment checklists, e.g. Symptom Check-
list SCL-90-R (Derogatis, 1992). The item selection was conducted in three steps: (1) 
screening of all relevant questionnaires for items of depression; (2) formulation of addi-
tional items for physical complaints within the concept of depression that have been re-
ported as important for depression in the literature (see e.g. Abdel-Khalek, 2004; Simon 
et al., 1999); (3) reduction of the item pool of 271 items by exclusion of redundant items. 
Similar items were kept in the pool if they were judged to refer to different levels of 
symptom burden. The remaining 241 items were reformulated to obtain a uniform item 
format that suited a common phrasing for self-rating questionnaires (e.g. “how many 
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times in the last 2 weeks did you feel sad?”). Finally, the order of the 241 items was ran-
domized.  
Experts were asked to rate the 241 items with regard to their relevance for a pa-
tient in a depressive episode by using a five-point Likert-Scale: (0) extremely irrelevant, 
(1) irrelevant, (2) partly relevant, (3) relevant, or (4) extremely relevant. The question-
naire is enclosed in Appendix A. The package handed out to the experts consisted of 
the relevance-questionnaire and a socio-demographic questionnaire and was delivered 
via mail or handed out personally. Experts were asked to return the questionnaire within 
two weeks after receipt.  
2.2.3 Data Analysis 
Data analysis contained the following steps. The absolute relevance of each item 
was determined by calculating the mean scale point per item. The inter-rater reliability 
was computed using the intra-class correlation coefficient ICCA,k according to McGraw 
and Wong (1996). This denomination refers to an ICC that applies to average meas-
urements and includes column variance into denominator variance. Furthermore a two-
way mixed effects model was chosen (McGraw & Wong, 1996). Experts whose cor-
rected item total correlation with the rest of the experts was less than r = 0.50 were ex-
cluded. The comparison between experts of different professions (psychiatrists vs. 
charted psychotherapists) was based on the analysis of effect sizes (ES). ES ≥ 
│0.5│were considered substantial. All analyses were carried out using the programme 
SPSS 12.0.1 for Windows. 
2.3 Results 
2.3.1 Absolute Relevance Ratings 
Experts’ mean relevance ratings per item varied from 1.1 (“heartburn”) to 3.8 
(“better when dead”) (M = 2.7; SD = .67; see table 4). All in all, items dealing with physi-
cal complaints were mostly located at the bottom of the scale (e.g. “back pain”, “belly-
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ache”, “tachycardia”, “flatulence”) whereas the cognition/ emotion related items were 
distributed all over the scale (e.g. “hopeless”, “depressed”, “feelings of guilt”, “difficult to 
concentrate”). On average, experts assigned at least partial relevance (relevance-score 
≥ 2.5) to 157 of the total 241 items (65%). Those items can be considered as candidates 
for a core set of indicators for depression. Table 3 shows 60 characteristic items, the 20 
items rated most relevant, the 20 items rated least relevant and 20 items rated partly 
relevant. 
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————————————————————————————————— 
Item         Mrelevance 
————————————————————————————————— 
 I have felt hopeless about the future (+) 3.85 
I have suffered from insomnia or slept too much (+) 3.82 
I have felt sad (+) 3.79 
I have felt so down in the dumps that nothing could have cheered me up (+) 3.79 
I have had no energy (+) 3.76 
I have had the feeling that my situation was hopeless (+) 3.74 
I have felt blue (+) 3.74 
I have had suicidal ideas (+) 3.74 
I have been exhausted (+) 3.74 
I have planned how to kill myself (+) 3.71 
I have thought about committing suicide (+) 3.71 
I have lost all of my interest in things that have been important to me in the past (+) 3.71 
I have had to force myself to do anything at all (+) 3.68 
My melancholy has not changed, although others have tried to cheer me up (+) 3.68 
I have thought about, how I could commit suicide (+) 3.65 
I have thought about death and dying (+) 3.65 
I have been sorrowful (+) 3.65 
It has been difficult for me to start on new activities (+) 3.62 
I have suffered from feelings of guilt (+) 3.62 
I have withdrawn from other people (+) 3.56 
I have been unable to keep still (~) 2.91 
I have felt helpless (~) 2.91 
I have not been interested in my outward appearance (~) 2.91 
I have worried about many things (~) 2.88 
I have thought a lot about the past (~) 2.88 
I have been disparaging to myself (~) 2.88 
I have had the feeling of being a failure (~) 2.88 
I have felt little optimistic (~) 2.85 
I have felt overstrained (~) 2.85 
I have not been in a good mood (~) 2.85 
————————————————————————————————— 
Table 4: Sixty examples of Items rated to be high (+), medium (~), and low (-) in relevance. Items were relating to the past two weeks (Mrelevance = mean relevance judgment per item). 
————————————————————————————————— 
Item         Mrelevance 
————————————————————————————————— 
I have suffered from loneliness, even when I have been in company (~) 2.85 
I have felt inferior to others (~) 2.85 
I anticipated to make less nice experiences than other people (~) 2.85 
I have been totally tired of my life (~) 2.82 
I have felt uncertain about the future (~) 2.82 
I have been struck that everything awaiting me was rather bad than nice (~) 2.82 
It has been difficult for me to concentrate on a single task (~) 2.79 
I have been disappointed with me (~) 2.79 
I have had the feeling that everything went wrong, regardless of how hard I tried (~) 2.79 
I have neglected myself (e.g. outward appearance, personal hygiene, clothes) (~) 2.76 
I have suffered from nausea (-) 1.71 
I have had muscle pain (-) 1.68 
I have suffered from boredom (-) 1.62 
I have been disgusted with myself (-) 1.59 
I have transpired more than usual (-) 1.53 
I have suffered from feeling bloated (-) 1.50 
I have had stomach pain (-) 1.50 
I have had hot spells (-) 1.47 
I have felt dizzy (-) 1.44 
I have had arthralgia (-) 1.41 
I have suffered from the feeling that others were to blame for my problems (-) 1.41  
I have the feeling that my heart beats faster than usually (-) 1.35 
I have suffered from feeling threatened (-) 1.29 
People have been unfriendly to me (-) 1.29 
I have had flatulence (-) 1.26 
I have had cold spells (-) 1.21 
I have had heartburn (-) 1.21 
I have felt obliged to check and re-check whatever I was doing (-) 1.15 
My heart has been stumbling (-) 1.09 
I have had a feeling of numbness or needles in parts of my body (-) 1.06 
————————————————————————————————— 
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2.3.2 Inter-Rater Reliability 
The unadjusted intra-class correlation coefficient (ICC), indicating the overall 
level of inter-rater agreement among the 49 experts, was ICCA,k = .97 (Confidence Inter-
vall [CI] .96 to .98; F183,8784= 44.29, p <.001). For the following analyses two raters had to 
be excluded due to insufficient corrected item total correlations (r ≤ .50). After the exclu-
sion of these two raters overall ICC (ICCA,k  = .97, CI .97 to .98; F183,8418= 45.47, p<.001) 
did not change substantially. Thus, there was a high agreement on the relevance and 
importance of certain items as a criterion for depression. 
2.3.3 Psychiatrists vs. Charted Psychotherapists 
The total group of experts was composed of two professional subgroups: psy-
chiatrists and charted psychotherapists. Therefore, a further analysis was conducted 
comparing the mean relevance judgment per items between psychiatrists and charted 
psychotherapists.  
When comparing charted psychotherapists with psychiatrists, for 59 items (24%) 
effect sizes ≥ │0.5│were found. Out of these items seventeen were judged higher in 
relevance by psychiatrists than by charted psychotherapists. A distinction had to be 
made between somatic items that referred to symptoms included in the DSM-IV criteria 
for depression and those that referred to physical complaints that are not included in the 
diagnostic criteria for depression, but are considered to be relevant in the literature (Ab-
del-Khalek, 2004; Simon et al., 1999). Fifteen out of the 17 items judged higher in rele-
vance by psychiatrists than by charted psychotherapists referred to somatic complaints 
not included in the DSM-IV criteria (e.g. “low-back pain”; “bowel-syndrome”; “drowsi-
ness”; or “heartburn”). On the other hand, no item of this kind was rated higher in rele-
vance by charted psychotherapists than by psychiatrists. In contrast, 42 items, mostly 
concerning emotional or cognitive complaints (e.g., “I cannot enjoy activities anymore”; “I 
cry without reason”; “I do not feel self-confident”; “I cannot concentrate on all-day af-
fairs”), were rated higher in relevance by charted psychotherapists than by psychiatrists. 
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The findings reported above are also reflected by figure 2. Here, the mean rele-
vance judgments of the psychiatrists’ subgroup (MRJphy) are plotted against the MRJ of 
the charted psychotherapists’ subgroup (MRJpsy) per item (black squares). For each item 
the individual confidence interval (± 1 standard error [SE]) was computed (grey trian-
gles). As can be seen, 55 items lay below its lower confidence point, indicating that 
these items were rated more relevant by charted psychotherapists than by psychiatrists. 
On the other hand 25 items lay above their upper confidence point indicating that these 
items were rated higher in relevance by psychiatrists than by charted psychotherapists. 
Among these there were 18 items about physical complaints not included in the core 
criteria of depression of the DSM-IV. This corroborates the findings reported above on 
the basis of effect sizes. 
To further examine these group differences, a binary logistic regression analysis 
(LRA) with each expert’s mean relevance judgment on the somatic (MRJsom) and cogni-
tive-emotional (MRJcog-emo) items respectively as separate predictors and the experts’ 
profession (charted psychotherapist vs. psychiatrist) as criterion was executed. The re-
gression coefficient for MRJsom was -3.20 (SE = 1.49) and 3.57 (SE = 1.35) for MRJcog-
emo. Both coefficients reached significance (α ≤ .05). This once more confirms that psy-
chiatrists and charted psychotherapists appear to be differentiable by different mean 
relevance judgments on somatic and cognitive-emotional depression items.  
Further comparisons of the mean relevance judgment per item of female vs. 
male experts and experts working in outpatient vs. inpatient units respectively revealed 
no systematic differences. 
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Figure 2: Mean relevance judgments of psychiatrists (MRJphy) plotted against the MRJ of clinical psychologists 
(MRJpsy) (black squares); grey triangles indicate the corresponding confidence points (± 1 standard error). The diago-
nal line represents MRJ that would be identical from the perspective of psychiatrists and clinical psychologists. 
 
2.4 Discussion 
The objective of the present study was to examine the inter-rater reliability of the 
judgments of the relevance of depressive symptoms by a large group of clinical experts 
in search of a core set of indicators for depression. Furthermore, it was explored 
whether experts’ relevance ratings are congruent regardless of their individual profes-
sional backgrounds. The rated items were mostly taken from widely used depression 
questionnaires and symptom checklists. Some additional items concerning physical 
complaints within the depressive syndrome that were repeatedly considered to be rele-
vant in the literature were included (Abdel-Khalek, 2004; Simon et al., 1999). These 
symptoms are presently not part of the respective diagnostic classification systems. 
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In general, the mean inter-rater reliability was very good. Experts consistently 
judged 157 items to be at least partly relevant for depression. These 157 items can be 
considered as candidates for a core set of indicators for depression. 42 Items were rated 
relevant or extremely relevant on average. The strong concordance of experts’ ratings 
underlines our assumption that a core set of indicators for depression can be obtained.  
Nevertheless, when comparing the mean relevance ratings per item of psychiatrists with 
those of charted psychotherapists substantial effect sizes were found for 59 items. Psy-
chiatrists tended to rate several physical complaints that do not refer to DSM-IV-criteria 
as more relevant than charted psychotherapists. None at all of the latter items was rated 
higher in relevance by charted psychotherapists than by psychiatrists whereas charted 
psychotherapists tended to rate emotional/ cognitive items higher than psychiatrists. 
This expert bias was further corroborated by a binary logistic regression analysis, that 
found experts mean relevance judgments of somatic and emotional-cognitive items to 
be significant predictors of experts’ profession.  
To our knowledge, no previous study examined in detail the difference in rele-
vance judgments of depressive symptoms between psychiatrists and psychotherapists. 
Nevertheless, the results can be interpreted in the light of the different foci of the profes-
sional training in each group (Berg, 1986). While physicians traditionally are primarily 
trained to look for somatic aspects of the patient’s well-being, charted psychotherapists 
generally approach the individual case from a more cognitive-emotional perspective. 
Nonetheless, there was no significant difference in the relevance ratings of both groups 
regarding the somatic symptoms that are included in the DSM-IV-criteria. Although psy-
chiatrists rated physical complaints, not included in the DSM-IV significantly more rele-
vant than charted psychotherapists, the mean relevance score for these items did not 
reach “partial relevance” in psychiatrists (mean relevance score = 1.68). Thus, physical 
complains not part of the DSM-IV but discussed in the literature as potentially important 
(Abdel-Khalek, 2004) were rated as “not relevant” on average. 
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There are few conceivable explanations for the latter findings. First of all and 
most trivial, these items could have been seen as less relevant for depression only be-
cause they are not included in the diagnostic criteria of DSM-IV (APA, 1994) and ICD-10 
(World Health Organization, 1992). Furthermore, these symptoms constitute a rather 
heterogeneous group of physical complaints. Possibly, each expert encounters only a 
small sample of these symptoms in his or her everyday practice. Therefore, each single 
somatic symptom would receive a relatively low level of overall relevance when aver-
aged across all experts. Finally, these symptoms are mostly reported in connection with 
depression within the primary care setting (Nuyen et al., 2005). Since the psychiatrists 
and charted psychotherapists participating in the present study worked in psychiatric or 
psychotherapeutic settings they might have given less attention to these items. 
Considering the results summarized above the question arises how this core set 
of items indicating depression can further be utilized. The 157 items revealed to be at 
least partly relevant for depression cover a wide range of depressive severity. Com-
pared to established diagnostic inventories which were designed in order to capture 
nearly all aspects of depressive pathology (e.g. the Inventory for Depressive Symptoma-
tology (IDS; Rush et al., 1986)), the 157 items pool developed in the present study ap-
pears to be rather comprehensive. Furthermore, the single items of the pool can be as-
sumed to be associated with different levels of depressive severity. An item such as “I 
have planned to kill myself” most likely applies to more severe depressive states than an 
item such as “I have had less self-esteem than before”. Thus, the item pool developed in 
the present study may serve as a profound basis in order to derive both questionnaires 
for depression as well as a computer adaptive test (CAT) for depression (Gershon, 
2005; Hays et al., 2000).  
All depression questionnaires used predominantly at present were constructed 
applying the Classical Test Theory (CTT; DeVellis, 2006). This also applies to most of 
the self-rating questionnaires in other psychiatric domains. Since it has been shown  
repeatedly that some of these questionnaires exhibit psychometric shortcomings that 
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are at least partly due to its test theoretical foundation (Bouman et al., 1987; de Bonis et 
al., 1991; Licht et al., 2005; Rosenberg, 2000), an alternative – the Item Response The-
ory (IRT) – is increasingly applied instead (Hays et al., 2000; Wilson et al., 2006). One of 
the most compelling advantages of IRT is that it allows for computer adaptive testing 
(CAT (Gershon, 2005; Lai et al., 2005)). CAT enables precise, yet brief assessments of 
patients by only selecting the most informative items from a calibrated item bank. Thus, 
a valid and reliable estimation of the magnitude of depression can be obtained using a 
much smaller set of items. This approach makes the test situation much more conven-
ient for the patient. For more details on CAT see chapters 3.1 and 5.  
The present pool of items judged to be relevant for depression may be used as a 
starting point for the development of a calibrated item bank. We therefore suggest future 
studies to engage in the application of IRT to the diagnosis of depression in order to 
provide the growing population of depressive patients with the benefits of this method. 
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3  Study Two: Development of an Item Bank for the  
Assessment of Depression Using Rasch Analysis 
3.1 Introduction  
In achievement and intelligence assessments application of Computer-Adaptive 
Testing (CAT) is well established and has been used intensively for many years (e.g., 
Verguts et al., 2000; Young, 1990; Tinsley, 1972; Tinsley et al., 1977; Ireland, 1977). 
CAT directs the presentation of targeted items to the respondent, thereby minimizing the 
standard error of measurement (SEoM) and reducing test length without loss of preci-
sion and reliability (Gershon, 2005). The Rasch Model, a model of the Item Response 
Theory (IRT), is described to be an appropriate mathematical foundation for CAT pur-
poses (Linacre, 2000; Embretson et al., 2000).  
CAT could improve diagnostics by providing precise and very short assess-
ments. Adaptive testing procedures can enhance reliability, validity, and fairness com-
pared to paper-pencil tests (see Gershon, 2005; Linacre, 2000). Additionally, CAT appli-
cations imply important practical clinical advantages. CAT reduces the patients’ burden 
by reducing the number of items, which on the one hand makes the assessment less 
time-consuming and energy-depleting. On the other hand, the test takers’ motivation 
increases because items are tailored to their individual level of symptom burden. Fur-
thermore, CAT allows for real-time symptom reports that facilitate integration into the 
therapy process and tracking of therapy outcomes.  
A necessary prerequisite to CAT is a calibrated item bank (Wright & Bell, 1984). 
This is an accumulation of items that proves to measure the latent variable unidimen-
sional and captures a wide range of this dimension. Items are calibrated, i.e., difficulty 
estimates and standard errors are provided for each item. The ability of CAT to provide 
a quick and reliable estimate of a patient’s depression level relies on the quality of the 
items the system accesses (Lai et al., 2005). Therefore, a high quality item bank is cru-
cial for the establishment of a successful CAT. Beyond CAT applications, a calibrated 
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item bank allows for the development of static paper-pencil short forms that can be ad-
ministered in clinical settings where computers are not available. Multiple short forms for 
different diagnostic purposes can be designed by applying different item selection 
strategies. As they originate from the same calibrated bank, outcome scores may di-
rectly be compared to each other. 
However, applications of CAT and the Rasch Model to clinical settings are still 
rare. Apart from the diagnostic interview, the most established instruments to assess a 
depression are static questionnaires like the Beck Depression Inventory, BDI (Beck et 
al., 1987), the Hamilton Depression Rating Scale, HDRS (Hamilton, 1967), the Center 
for Epidemological Studies – Depression Scale, CES-D (Radloff, 1977), or the Geriatric 
Depression Scale, GDS (Yesavage et al., 1983). Additionally, in the last years several 
studies have demonstrated substantial shortcomings of most of the depression ques-
tionnaires reducing their diagnostic benefit substantially (e.g., Alexopoulos et al., 2002; 
Bouman et al., 1987; de Bonis et al., 1991; Licht et al., 2005; Moeller, 2001; Rosenberg, 
2000). 
Particularly, it has been shown repeatedly, that most of these instruments meas-
ure not only depression but also other symptoms, such as anxiety (Bouman et al., 1987; 
Rosenberg, 2000). Further problems arise when adding items on somatic symptoms to 
items on cognitive-emotional symptoms in order to calculate a total score. Thus, unidi-
mensionality – an important aspect of test theory – cannot be taken for granted (Licht et 
al., 2005; de Bonis et al., 1991). For example, if patients suffering from a severe somatic 
illness reported somatic symptoms in a depression questionnaire those symptoms might 
be ascribed to either the somatic ailment or a depressive episode (Alexopoulos et al., 
2002; Gauggel et al., 1994). Multidimensionality of questionnaires assessing the severity 
of depression also leads to serious constraints when studying the effectiveness of anti-
depressant psychopharmacological treatment (see Moeller, 2001).  
However, to our knowledge there is only one calibrated item bank that allows for 
adaptive testing in the field of depression diagnostics, so far (Fliege et al., 2005). Fliege 
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and colleagues (2005) developed an item bank comprising 64 items on a sample of 
3270 persons. However, this item bank still holds some limitations. In a first step of their 
study, Fliege et al. (2005) collected data on items, regardless of whether these items 
were indicative of depression or not. In a post hoc Delphi process, three members of the 
research group decided whether items were relevant for depression or not. Thus, the 
important decision about keeping an item for further analyses or not at this early stage of 
bank development relied on the potentially uncertain basis of only three judgements. 
Furthermore, this procedure to some extent led to very similar item wordings or even 
some redundant item contents (e.g., “sad” and “downheartened and sad”). In addition, 
Fliege et al. (2005) provided patients with items of different scaling, varying from binary 
items to seven-point rating scales. Moreover, item polarity changed between items. This 
might prevent attention loss and automatic response patterns, but can also lead to 
greater patient burden and confusion, potentially challenging the quality of the acquired 
data. The study included analyses of Differential Item Functioning (DIF) for age, gender, 
and two general sub-samples. Nevertheless, the fact that the total sample was com-
posed of inpatients, outpatients, and consultation-liasion patients was not explicitly ad-
dressed by DIF analyses. Finally, measurement precision of the item bank by Fliege et 
al. (2005) seemed to decline substantially towards the ends of the continuum, which 
might indicate gaps in item bank coverage (Gershon, 2005) and lead to increased num-
bers of necessary items. 
Against this background, the present study (see Figure 1, middle part) aimed at 
further improving depression diagnostics by the development and determination of the 
psychometric properties of a new item bank for depression. This new item bank might 
help to overcome the shortcomings of existing questionnaires. Furthermore, the item 
bank evaluation plan explicitly examined aspects that might have been insufficiently ad-
dressed during the development of the item bank by Fliege and colleagues (2005). The 
new item bank for depression should constitute a psychometrically profound basis for 
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CAT applications and the development of short Rasch homogeneous static question-
naires.  
3.2 Methods 
3.2.1 Sample 
The study was conducted with a total sample of 367 inpatients of a German uni-
versity hospital and a community psychiatry: 161 were patients treated for a depressive 
syndrome in a psychiatric clinic (DP), 103 were cardiologic patients (CP) and 103 were 
patients from oto-rhino-laryngology (OP). The patients’ average age was 44.1 years (SD 
= 14.0) and 44.7% were female. Somatically ill patients were included for two reasons. 
First, the augmented sample heterogeneity was expected to expand the spread of de-
pressive severity with OP and CP accounting for very low to moderate scores. This can 
be advantageous for reliability of item calibrations. Second, previous research showed 
that sum scores of existing questionnaires may be biased if questionnaires contain items 
about somatic complaints and patients are somatically ill (e.g., Moeller, 2001). By inte-
grating somatically ill patients into the study sample we could examine if the item bank 
would be applicable in this patient group. For sample details see Table 5.  
Patients were asked to take part voluntarily without payment and gave written in-
formed consent prior to testing. Test administration was conducted by trained personnel. 
Each test session started with a structured diagnostic interview (International Diagnostic 
Checklist for Depression, IDCL; Hiller et al., 1999). Afterwards the administrator pre-
sented and explained each questionnaire separately to the participants, namely the 
Aachen Depression Item Pool (ADIP), Beck Depression Inventory (BDI; Beck et al., 
1987), and demographic data. The study was approved by the ethic committee of the 
University Hospital of the RWTH Aachen and performed according to the Declaration of 
Helsinki (World Medical Association, 1999). 
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Table 5: Sample characteristics of study 2 separated by diagnostic group. Diagnoses within one diagnostic group are 
not mutual exclusive. 
———————————————————————————————————————————————————— 
Diagnostic Group                                            Percentage       Age                 Gender  
                             %     M          SD         range         % female 
———————————————————————————————————————————————————— 
Patients treated for a depressive syndrome                    43.9         43.1       13.2    18-76       55.9  
———————————————————————————————————————————————————— 
Depressive episode (F32.xx)       44.7 
Recurrent depressive disorder (F33.xx)    26.7 
Mental disorder due to psychotic substance use (F1x.xx)   21.1  
Disorder of adult personality (F6x.xx)     16.8 
Bipolar affective disorder (currently depressed; F31.3x/ F31.4x)    6.8 
Other anxiety disorder (F41.xx)       5.6 
Agoraphobia (F40.0x)        5.0 
Somatoform disorder (F45.xx)       5.0 
Adjustment disorder (F43.2x)       4.4 
Schizophrenia (F2x.xx)         3.7 
Persistent affective disorder (F34.xx)         2.5 
———————————————————————————————————————————————————— 
Otorhinolaryngological patients       25.3    39.5      14.6    18-77       40.8 
———————————————————————————————————————————————————— 
Diseases of mouth, throat, & pharynx     45.6 
Diseases of the respiratory system     16.5 
Diseases of inner ear      15.5 
Hearing loss       14.6  
Diseases of middle ear & mastoid       4.9 
Diseases of external ear         1.9 
———————————————————————————————————————————————————— 
Cardiological patients      23.7     50.2      12.6    18-78       31.1 
———————————————————————————————————————————————————— 
Ischaemic heart disease      46.6 
Atrial fibrillation       29.1 
Angina pectoris       24.3 
Myocardial infarction      19.4 
Cardiomyopathy       17.5 
Endocarditis       17.5 
Cardiac arrhythmia       16.5 
Heart failure       15.5 
 
Thomas Forkmann – New Perspectives for the Assessment of Depression 
 
 - 36 -
3.2.2 Material 
Aachen Depression Item Pool ADIP. The first step of developing the item bank 
was to generate a comprehensive pool of items about depressive symptoms (see Figure 
1, upper part). Items were mostly taken from widely used English or German depression 
questionnaires (e.g. Beck Depression Inventory (BDI; Beck et al., 1987); Hamilton De-
pression Rating Scale (HDRS; Hamilton, 1967); Center for Epidemiological Studies – 
Depression Scale, (CES-D; Radloff, 1977); Geriatric Depression Scale (GDS; Yesavage 
et al., 1983)) as well as ailment checklists, e.g. Symptom Checklist SCL-90-R (Deroga-
tis, 1992). The item selection was conducted in three steps: (1) screening of all relevant 
questionnaires for items of depression; (2) formulation of additional items for physical 
complaints within the concept of depression that are reported as important for depres-
sion in the literature (see e.g., Abdel-Khalek, 2004; Simon et al., 1999); (3) reduction of 
the item pool (271 items) by exclusion of redundant items. Redundant items were those 
with identical wordings. Similar Items were kept in the initial pool if they were judged to 
refer to different levels of symptom burden (e.g. “how often […] have you thought of put-
ting an end to it all?” vs. “how often did you think about how to commit suicide?”; the 
latter one was considered to be more concrete and therefore potentially referring to 
higher symptom burden). 
The remaining 241 items were reformulated to obtain a uniform item format that 
suited a common phrasing for self-rating questionnaires. Items started with a shared 
introducing phrase (“how often in the last two weeks…”). Finally, the order of the 241 
items was randomized. The selected 241 items represented the diagnostic criteria of the 
DSM-IV (APA, 1994) together with an additional cluster of items related to physical com-
plaints and were presented to 49 clinical experts (psychiatrists and psychotherapists), all 
of them working with patients with depressive disorders (mean clinical professional ex-
perience 13 years, SD = 8.7). Experts consistently judged 157 items to be at least partly 
relevant for depression (unadjusted intra-class correlation coefficient ICCA,k = .97 (Con-
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fidence Interval [CI] .96 to .98; F183,8784= 44.29, p <.001) (McGraw et al., 1996). For de-
tails on item selection and experts’ judgments see Study 1 (chapter 2).  
Although experts consistently judged items referring to somatic complaints as not 
relevant for depression, we added these items to the ADIP to examine their functioning 
in Rasch modeling with reference to the ongoing debate about the relevance of these 
items for depression (e.g., Abdel-Khalek, 2004; Simon et al., 1999). Furthermore, we 
formulated a “general somatic complaints item”, asking patients how often they suffered 
from any kind of somatic symptoms. However, in the light of results of previous studies 
(Licht et al., 2005; Moeller, 2001), we did not expect the somatic items to fit the unidi-
mensional model. The ADIP as used in the present study contained a total of 182 items 
and is enclosed in Appendix B.  
Structured Diagnostic Interview. At the beginning of the session the International 
Diagnostic Checklist (IDCL) was performed for depression. This is a structured diagnos-
tic interview that investigates if the patient’s syndrome fulfils the ICD-10 diagnostic crite-
ria for a depressive episode (Hiller et al., 1999). Criteria evaluated in this interview are 
also comparable to the DSM-IV criteria (APA, 1994). 
Beck Depression Inventory (BDI). Patients completed the BDI (Beck et al., 1987). 
The BDI is one of the most established diagnostic instruments for depression. It contains 
21 items. Each item consists of four self-referring statements (e.g., “I am sad”). Item 
scores range from 0 to 3 and participants are supposed to choose one or more state-
ments per item that represent their mental state during the last week best. A total score 
> 10 indicates mild to moderate depression and a total score > 18 indicates moderate to 
severe depression. 
Further materials. All patients completed a demographic data sheet. Clinical data 
were taken from medical records. Patients filled in further questionnaires that will be 
described elsewhere. 
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3.2.3 Data Analysis 
The item pool evaluation plan consisted of 3 major steps: (1) evaluation of Rasch 
Model fit (2), evaluation of Differential Item Functioning (DIF), and (3) evaluation of fur-
ther item bank characteristics, as will be described below. All analyses were performed 
using the Partial Credit Model (PCM), which allows each item to exhibit a unique rating 
scale structure (Masters, 1982). 
 (1) Evaluation of Rasch Model fit.  In the first step of evaluation, Rasch Model 
fit was examined. Rasch Model fit and item step calibrations were shown not to be in-
sensitive to sample characteristics (see e.g., van der Linden, 1993). In order to control 
for the influence of the scores of somatically ill patients on calibrations we decided to 
balance proportions of somatically ill and depressed patients for this analytic step. Thus, 
from the total study sample a calibration sample of N = 256 participants, consisting of all 
161 patients treated for a depressive syndrome, 47 OP, and 48 CP was drawn. OP and 
CP sub-samples were randomly drawn from the total study sample. For all analyses in 
evaluation steps (2) and (3) item difficulty estimates δi were anchored on this calibration 
sample. 
Prior to evaluation of item fit, functioning of the 5-stage Likert-scale of each item 
was examined according to the criteria by Linacre (2002): (a) at least 10 observations of 
each category; (b) regular observation distribution across categories; (c) average meas-
ure advance monotonically with category; (d) step calibrations advance; (e) category infit 
mean square (MnSq) < 1.5. In case of violation of one or more criterion adjacent catego-
ries for the item were merged. 
Infit MnSq, the ratio between observed and predicted variance, was used to ex-
amine Rasch Model fit of each item. The ideal infit MnSq value is 1.0 (i.e., observed 
variance = predicted variance), but limited unexpected variance is allowed. In the pre-
sent study, because the items were rated using a polytomous scale, an item with more 
than 30% unexpected variance than predicted by the model (i.e., infit MnSq ≥ 1.3) was 
considered to be misfitting. A misfitting item may touch a different dimension, or differ 
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from the other items in the set in its ability to discriminate among patients. Items exceed-
ing this criterion were regarded as adding mostly noise to the model and were removed 
from the initial item pool. The remaining items were re-analyzed. In each of a series of 
analyses we removed only one to ten items following each subsequent analysis, in order 
not to significantly change the meaning of the underlying construct (i.e. “depression”) by 
removing all misfitting items at once, until achieving satisfactory overall fit.  
(2) Evaluation of Differential Item Functioning (DIF). In the second step Dif-
ferential Item Functioning (DIF) was examined. Item functioning is intended to be invari-
ant with respect to aspects of the respondents. DIF investigates the items in an instru-
ment for signs of interactions with sample characteristics. Three sample characteristics 
were examined using DIF analysis: gender, age, and diagnostic group (i.e., patients 
treated for a depressive syndrome vs. patients suffering primarily from a somatic ill-
ness). DIF analyses concerning age and gender were performed on the calibration 
sample (N = 256). DIF analysis concerning diagnostic group was conducted on a sam-
ple of N = 322 persons, constituted by all 161 patients treated for a depressive syn-
drome and 161 randomly drawn OP and CP patients. Sample size was chosen to bal-
ance proportions of somatically ill patients and patients treated for a depressive syn-
drome. 
We used the DIF procedure as implemented in WINSTEPS 3.60.1. Item difficulty 
measures δi were computed for each class of subjects (e.g., male vs. female) to be con-
trasted. A two-sided t-test was performed pair wise comparing item difficulty measures 
for subject classes. Significance level was set at α ≤ 0.01. Following Linacre’s recom-
mendations to interpret these t-tests conservatively, in addition to the significant t-test, a 
DIF contrast (i.e., DIF measure for subject class 1 minus subject class 2) |>.5| was con-
sidered substantial (see Linacre, 2006). If items exhibited DIF and it was not justified to 
retain them in the bank for reasons of item content, they were excluded. 
(3) Further item bank characteristics. All analyses of the third step relied on 
the total study sample of N = 367 persons. 
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Re-evaluation of item fit on the total sample. After item calibration and DIF analy-
ses were performed, item measures were anchored on the calibration sample and fit 
was re-examined in the total study sample (N = 367).  
Separation and reliability. Items must be sufficiently well separated in difficulty to 
identify the direction and meaning of the latent variable (Wright & Stone, 2003). The 
Item and person separation indices estimate the spread or separation of persons and 
items on the measured variable. A clinically useful set of items should define at least 
three strata of patients and items (e.g., high, moderate, and low levels of depression), 
which are reflected in a separation index of 2.0 and an associated separation reliability 
of .80 (Gauggel et al., 2004).  
Unidimensionality and local independence. Two important interrelated assump-
tions of IRT models are unidimensionality and local independence. Unidimensionality 
means that only one single latent dimensions (here: depression) accounts for the com-
mon variance in the data, whereas local independence means that when controlling for 
the major latent dimension no substantial intercorrelations between the items shall re-
main. Unidimensionality was examined by applying a factor analysis with the software 
SPSS 14.0 on the untransformed raw scores of the items that proved to fit the model in 
evaluation steps 1 and 2. The elbow criterion examining the scree plot and the eigen-
value criterion were used to prove unidimensionality of the raw scores. If more than one 
factor would have had to be considered according to eigenvalue and scree plot, a differ-
ence of eigenvalue magnitude ≥ 4 between first and second factor would have been 
supportive for unidimensionality (see Reeve et al., 2007).  
A principal component factor analysis on the residuals (PCFAR) as implemented 
in WINSTEPS 3.60.1 was performed to examine local independence. Residuals are 
those parts of the observations not explained by the latent Rasch dimension. Local in-
dependence may then be proved by examining if the residual correlation matrix holds no 
additional substantial dimensions. Since uniform criteria have yet to be established for 
when a potential additional dimension would have to be considered, results in the pre-
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sent study were interpreted according to the recommendations of Linacre (2006): > 60% 
of variance explained by the Rasch dimension and < 5% explained by the greatest po-
tential additional dimension was considered good. Additionally, an eigenvalue ≤ 3 indi-
cates that no more then 2 items contribute to the potential second dimension which al-
lows for ignoring it.  
Item spread. In this step of analysis, it was examined how well the item bank 
captured the range of depression experienced by the participants in the current study. 
Therefore, after removing misfitting items, the test information function of the final item 
bank was calculated. Since the test information function (TIF) is defined as the recipro-
cal of the standard error of measurement (SEoM) function (SEoM = 1/√TIF), TIF esti-
mates the maximum measurement precision with which a patient’s level of depression 
can be measured across the total latent continuum. Test information is affected by num-
ber and quality of items and match between item and person location.  
3.3 Results 
3.3.1 Step (1): Evaluation of Rasch Model Fit 
Prior to examination of Rasch Model fit of each item, two or more categories of 
93 items had to be merged according to the criteria by Linacre (2002), resulting in vary-
ing item formats for analyses (see Table 6). One item (“how often during the last two 
weeks would you have committed suicide if you have had the opportunity?”) had to be 
excluded, because Linacre’s criteria could not be met by category merging.  
Rasch Model fit was examined on the calibration sample (N = 256). Out of the 
remaining 181 items 98 had to be excluded due to insufficient model fit (item infit >1.3). 
Item measure δi for the remaining 83 items varied between -1.24 ≤ δi ≤ 1.68 with a mean 
of M = .00 (SD = .61). Item infit estimates varied between .68 and 1.30 with a mean of M 
= 1.00 (SD = .17). Figure 3 illustrates item spread of excluded and retained items and 
the corresponding item infit MnSq. The most difficult item was “How often during the last 
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two weeks did you make exact plans how to commit suicide?”, the easiest item was “… 
couldn’t you enjoy things that gave pleasure to you in the past?”. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: Due to insufficient Rasch Model fit (infit > 1.3), 98 items had to be excluded, while 83 items were retained in 
the bank (infit ≤ 1.3). The dotted line indicates infit criterion (1.3). Spread of item category thresholds was -3.87 to 
3.65, capturing a range of 7.52 logits. Easy items (lower pole of the continuum) refer to those items likely to be en-
dorsed by most respondents, even if not or only little depressed. Difficult items (higher pole of the continuum) refer to 
those items that are only likely to be endorsed by depressed persons. 
 
3.3.2 Step (2): Evaluation of Differential Item Functioning (DIF) 
DIF due to gender (DIFgender) was found for seven items and DIF due to age 
(DIFage) was found for seven items. Six items exhibiting DIFgender were about suicidal 
ideations (see Table 6). This symptom cluster was considered of major importance, le-
Thomas Forkmann – New Perspectives for the Assessment of Depression 
 
 - 43 -
gitimating to keep these items in the bank.  Furthermore, DIFgender and DIFage were not 
considered as a serious constraint since it could be encountered by adapted item diffi-
culties in the CAT algorithm for gender or age, respectively. Thus, all these items were 
not excluded from the bank.  
DIF analyses for diagnostic group (DIFgroup; i.e., patients suffering primarily from 
an affective disorder vs. patients suffering primarily from a somatic illness) revealed DIF-
group for ten items (Figure 4). DIFgroup occurred in two different ways. On the one hand, 
patients suffering primarily from a somatic disease were less likely than patients treated 
for a depressive syndrome to endorse six of these items (left section of Figure 4). A sub-
sample of the somatically ill patients (12.5%) was also depressed according to BDI. 
Therefore, in a further DIF analysis patients who were somatically ill and depressed ac-
cording to BDI were compared to patients who were only depressed (DIFdep). This 
analysis revealed that for the six items in the left section of figure 4 there was no DIF 
between these two groups. Thus, these six items appeared to function equally for all 
depressed patients and discriminated sharply between depressed and non-depressed 
patients, regardless of whether they were somatically ill or not. They could therefore be 
retained in the item bank.  
On the other hand, patients suffering primarily from a somatic disease were more 
likely then patients suffering primarily from a depression to endorse 4 of the items show-
ing DIFgroup (right section of Figure 4). These 4 items were excluded from the bank. Table 
6 lists characteristics of the remaining 79 items, ordered by item measure δi.  
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Table 6: Item characteristics of the 79 items that constitute the final item bank. Items reported in measure order. 
——————————————————————————————————————————————————————————————————————————————————————— 
                    Rasch parameters                         
——————————————————————————————————————————————————————————————————————————————————————— 
Item          δi SEoM     infit  scale              DIF*           
How often during the last two weeks…                                                                             structure               gender age      group           
——————————————————————————————————————————————————————————————————————————————————————— 
…have you planned how to kill yourself?     1.70 .14 1.21                01122  f > m              
…would you have committed suicide if you have had the opportunity?  1.40 .14 1.14  01122  f > m   
…have you thought about how to commit suicide?    1.38 .14 1.19                   01122  f > m   
…have you seen suicide as a possible option?     1.29 .14 1.17        01122  f > m   
…have you thought of putting an end to it all?     1.07 .13 1.16             01122  f > m  s > d 
…have you thought about committing suicide?     1.02 .13 1.17             01122  f > m   
…have you felt that you lost your interest in other people?     .91 .11 1.05  01123   y > e 
…have you felt to be cursed?         .74 .13 1.26  01122 
…have you felt unwanted?          .72 .11   .98  01123 
…have you thought that your life is a failure?       .69 .11   .77      01123 
…have you been totally tired of your life?       .68 .11   .96  01123 
…have you felt that you were no good?        .61 .11   .86      01123 
…has life been a burden to you?        .54 .11   .72  01123 
…have you wished to be dead?         .48 .13 1.02  01122    s > d 
…have you thought to be better off dead?       .48 .13   .98          01122     
…have you run yourself down?         .46 .11 1.19  01123  m > f e > y s > d 
…have you expected to experience less pleasure then others?     .44 .12 1.13  01123   
…have you felt lethargic?         .39 .10   .99  01234 
…have you been annoyed?         .39 .10 1.21  01234 
…have you felt superfluous?         .31 .11   .70  01123 
…have you felt needless?         .30 .11   .93        01123 
…have you felt useless?         .29 .11   .75  01123 
…have you felt your situation to be hopeless?       .27 .11   .86          01123 
…have you been melancholic?         .27 .11 1.15  01123 
…have you thought badly of yourself?        .27 .11   .92  01123   e > y 
…have you thought that everything goes wrong […]?      .21 .11   .91  01123 
…have you been lugubrious?         .25 .11 1.00  01123 
…have all joy and pleasure seemed to have disappeared from your life?   .24 .11    .78           01123    s > d 
…have you felt worthless?         .24 .10    .76  01123 
——————————————————————————————————————————————————————————————————————————————————————— 
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Table 6: continuation. 
——————————————————————————————————————————————————————————————————————————————————————— 
                  Rasch parameters                         
——————————————————————————————————————————————————————————————————————————————————————— 
Item           δi SEoM     infit  scale              DIF*           
How often during the last two weeks…                                                                             structure             gender age      group           
——————————————————————————————————————————————————————————————————————————————————————— 
…have you felt execrable?         .24 .09    .84   01234 
…have you been pessimistic?         .20 .11    .75  01123 
…have you had thoughts about death and dying?      .16 .13 1.30                   01122 
…have you felt that everything that awaits you was unattractive?    .13 .09 1.29                 01234   
…has anything appealed to you?        .11 .09    .95  01234 
…have you upbraided yourself?        .10 .11 1.10    01123   e > y  
…have you been so dejected that nothing could cheer you up?     .08 .09    .90                     01234 
…have you felt your life to be empty?        .08 .11    .71           01123 
…could you not dispose of your somber mood?       .08 .09 1.09  01234 
…has it been difficult to you to hold up hope?       .02 .11    .89  01123 
…have you felt to be a complete failure?       .02 .12    .68      01122 
…have you felt inferior to others?        .01 .09 1.29        01234 
…has nothing been able to satisfy you?        .00 .09    .95                01234 
…have you felt uninspired?       - .02 .09 1.07  01234 
…have you felt empty?        - .07 .11    .77  01123 
…have you had less self-esteem then in the past?    - .10 .11    .99            01123 
…have you suffered from a void feeling in the head?    - .13 .13 1.09  01122 
…have you felt deedless?       - .14 .10 1.33  01234 
…have you been hesitant?       - .15 .10 1.33  01234    
…could nothing spark your interest?      - .18 .09 1.09         01234   y > e 
…have you been discouraged?       - .25 .09    .94  01234 
…have you felt helpless?       - .26 .11    .78  01123   
…have you been lacking any kind of optimism?     - .28 .09    .98      01234 
…have you been hopeless for the future?     - .30 .11    .69           01123 
…have you retired from public life?      - .33 .10 1.14     01234 
…have you been miserable?       - .34 .09 1.09   01234 
…have you been disappointed with yourself?     - .35 .09 1.00          01234 
…have you had little interest in doing anything?     - .38 .12 1.07                   01123 
…have you been dejected?       - .42 .11    .75    01123    s > d 
————————————————————————————————————————————————————————————————————————————————————— 
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Table 6: continuation. 
——————————————————————————————————————————————————————————————————————————————————————— 
                  Rasch parameters                         
——————————————————————————————————————————————————————————————————————————————————————— 
Item           δi SEoM     infit  scale              DIF*           
How often during the last two weeks…                                                                             structure             gender age      group           
——————————————————————————————————————————————————————————————————————————————————————— 
…have you been despaired?       - .44 .09 1.15    01234   e > y 
…have you been sorrowful?       - .46 .10    .78  01234 
…have you been unsatisfied with your life?     - .46 .11    .74                01123    s > d 
…could you not look forward to anything?     - .52 .11    .87              01123 
…have you had feelings of guilt?      - .54 .13    .99       01122   
…have you laughed less than in the past?     - .60 .11 1.02             01123   
…have you felt lonely even when you were in company?   - .62 .13    .83  01122   
…have you felt unsettled?       - .62 .10 1.16       01234 
…have you been distressed?       - .64 .10 1.10       01234 
…have you taken no pleasure in doing things?     - .66 .09 1.24                  01234 
…have you been in a bad mood?      - .72 .10 1.12            01234   e > y 
…has the future been unpredictable for you?     - .78 .09    .96          01234 
…have you ruminated about your previous life?     - .78 .11 1.23                01123 
…have you felt weary?        - .78 .10    .94   01234 
…have you been disheartened?      - .80 .10    .94          01234 
…have you been sad?        - .85 .10 1.27  01234 
…could you not enjoy activities anymore?     - .89 .11 1.10        01123 
…have you been unhappy?       - .96 .09    .92     01234 
…have you worried about things?                - 1.06 .09 1.15           01234    
…have you felt lonely?                  - 1.19 .10 1.09  01233 
…could you not enjoy things that gave you pleasure in the past?            - 1.25 .13   .86  01122      
—————————————————————————————————————————————————————————————————————————————————————— 
Note. δi: delta, item difficulty estimate; SEoM: Standard Error of Measurement; DIF: Differential Item Functioning; scale structure: structure of the Likert-Scale for each item, indicat-
ing which adjacent categories had to be merged; *: significant t-test (α ≤ .01) and DIF contrast < |.5|; entries in this column reflect which of the compared groups had larger esti-
mated item measures (i.e., items are more difficult); f: female; m: male; y: young; e: elderly; s: primarily somatically ill; d: treated for a depressive syndrome 
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Figure 4: Results of DIFgroup showing item measures δi and Standard Errors of Measurement (SEoM) separately for 
patients suffering primarily from a somatic illness (grey bars) vs. patients treated for a depressive syndrome (white 
bars). Items to the right of the dotted grey line were excluded. Easy items (lower pole of the continuum) refer to those 
items likely to be endorsed by most respondents, even if not or only little depressed. Difficult items (higher pole of the 
continuum) refer to those items that are only likely to be endorsed by depressed persons. 
 
3.3.3 Step (3): Evaluation of Further Item Bank Characteristics 
 After initial calibration of the item bank (N = 256), item difficulty estimates δi were 
anchored and Rasch Model fit of the item bank was re-examined on the total study sam-
ple (N = 367). Results showed that all items adhered to the infit criterion (infit MnSq ≤ 
1.3). 
Separation and reliability. Item separation (5.84) and item reliability (.97) as well 
as person separation (7.68) and person reliability (.98) were very good, clearly exceed-
ing critical values and indicating that the item bank defined at least 8 strata of items and 
10 strata of patients.  
Unidimensionality. A factor analysis using principal components extraction was 
conducted on the total sample (N = 367) using SPSS 14.0 to prove unidimensionality of 
the 79 items that fitted the Rasch Model. The first extracted factor had an eigenvalue = 
55.9, which was 14 times larger than the eigenvalue of the second factor and accounted 
for 70.8% of the variance. Factor loadings on the first factor varied between .61 and .91. 
Examination of the scree plot allowed for considering a second factor, constituted by 8 
items about suicidal ideation. However, since this second factor accounted for only 5.1% 
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of the variance and all items loaded highest on the first factor, results indicated that bank 
items assessed depression essentially unidimensional (McDonald, 1999).  
Local independence. The residual correlation matrix was examined to prove local 
independence using WINSTEPS 3.60.1. A principal component factor analysis of the 
residuals (PCFAR) revealed that the Rasch dimension “depression” explained 93.2% of 
the variance. The biggest potential secondary dimension explained only 0.5% of the 
variance. This result corroborated the assumption of local independence of the data, 
since the recommendations of Linacre (2006) were fulfilled. The secondary dimension 
had an eigenvalue of 6.3, indicating that six items accounted for it, which were, again, 
about suicidal ideation.  
Item spread. The category threshold parameters of the 79 items of the bank cap-
tured a range of 7.52 logits (-3.87 to +3.65), thus covering a wide range of depressive 
symptom severity (see Figure 3). The most difficult item in the bank was “How often dur-
ing the last two weeks have you planned how to kill yourself?”. The easiest item was 
“[…] could you not enjoy things that gave you pleasure in the past?”. 
Examination of the test information function (TIF) revealed that the 79 items of 
the bank reliably (SEoM < 0.5; Lai et al., 2005) measured patients who reported a de-
pression severity level of -5.35 ≤ δi ≤ 5.20 (see Figure 5). Patients falling beyond these 
borders constituted 10.9% of the sample, with 0.3% (1 patient; SEoM = .59) showing 
higher and 9.7% (34 patients) showing lower depression severity levels. All of the latter 
were OP or CP patients. 
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Figure 5: The upper part shows the bell-shaped test information function (TIF) of all 79 items of the bank (black line) 
plotted together with the corresponding standard error of measurement (SEoM; grey line). Item measure δi estimation 
with a SEoM < 0.5 was considered sufficiently precise (black dotted line; Lai et al., 2005). Thus, the item bank meas-
ures depression precisely across a range of 10.55 logits. The lower part shows patient frequencies across the latent 
continuum divided by patient group. Easy items (lower pole of the continuum) refer to those items likely to be endorsed 
by most respondents, even if not or only little depressed. Difficult items (higher pole of the continuum) refer to those 
items that are only likely to be endorsed by depressed persons. 
 
3.4 Discussion 
This article outlined the development of a Rasch homogeneous item bank for the 
measurement of depression. The item bank should constitute the necessary prerequisite 
for CAT and the development of a short depression rating scale. The major goal of the 
present study was to determine psychometric characteristics of the item bank. 
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Analyses resulted in a bank of 79 items that fitted the Rasch Model, reducing the 
initial Aachen depression item pool (ADIP) of 182 items. The remaining 79 items dem-
onstrated good psychometric properties and measured “depression” unidimensionally 
and precisely across a wide range of the latent dimension (Lai et al., 2005). Most of the 
items retained in the bank were about cognitive or emotional symptoms of depression, 
since items concerning somatic complaints that were included to the ADIP to make al-
lowance for the discussion on their importance in the literature (Abdel-Khalek, 2004; 
Simon et al., 1999) did not fit the model. This is in line with our expectations, given that 
previous studies already found insufficient model fit or lack of unidimensionality in ques-
tionnaires containing somatic items (Moeller, 2001; Licht et al., 2005).  
Examination of dimensionality and residual variance exhibited minor signs of a 
potential secondary dimension constituted by items about suicidal ideation and behav-
iour. This finding might be interpretable in line with some researchers who consider sui-
cidal behaviour to be a nosological entity due to evidence from clinical, genetic, and bio-
chemical data (e.g., Leboyer et al., 2005). However, we decided to keep these items in 
the item bank since they fitted the model (infit MnSq ≤ 1.3) and most clinical experts 
would agree that suicidal tendencies are without doubt strongly linked to depression.  
DIF with regard to aspects of the respondents, namely age, gender, and diag-
nostic group was found for a minority of items. DIF due to gender or age was evident for 
13 items. Nevertheless, these items were retained to the item bank, since this kind of 
DIF can easily be encountered by incorporation of different difficulty estimates into the 
CAT algorithm or by adjustments of norms in static questionnaires (e.g., for male vs. 
female test takers). Six items showed DIF due to diagnostic group in a way, that patients 
treated for a depressive syndrome were more likely to endorse these items then patients 
suffering from a somatic illness. Since further DIF analyses found these items to function 
equally for all depressed patients according to BDI sum score (> 10) regardless of 
whether they were additionally somatically ill or not, items were regarded as discriminat-
ing sharply between depressed and non-depressed patients and were therefore kept in 
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the bank. However, four items were less likely to be endorsed by patients treated for a 
depressive syndrome then by patients suffering primarily from a somatic illness. Given 
that these items would deteriorate discrimination between depressed and non-
depressed persons when they suffer from a somatic disease, they were removed from 
the bank. Taken together, the remaining 79 items of the bank did not hold any kind of 
DIF that could constrain measurement precision or validity. 
Measurement precision was found to be sufficiently high (Lai et al., 2005) for a 
wide range of the depression continuum targeting 90% of the total study sample. To-
wards the upper end of the continuum high and moderate levels of depression were 
nearly entirely captured by the item bank, since the depression level of only one se-
verely depressed patient was measured with a SEoM slightly higher then .05. Towards 
the lower end of the continuum measurement precision criterion was failed for 34 per-
sons (OP or CP patients). However, none of these patients had a total item bank raw 
score > 4, with nine of them having a total raw score = 0. These patients are not likely to 
be depressed or to need psychiatric or psychological attention. Furthermore, the item 
bank was not intended to measure precisely at the very bottom section of the contin-
uum, but across the range of the continuum that is relevant to diagnose depression. 
Thus, a slight downturn in measurement precision towards the lower end of the contin-
uum was decided to be acceptable. 
 Compared to the item bank developed by Fliege et al. (2005) the item bank pre-
sented in our study holds a couple of potential advantages. The number of items in the 
bank exceeds that of Fliege et al. (2005). A major strength might further be that the im-
portance of high quality initial item selection was more emphasized and the item selec-
tion process applied here was consequently more elaborate. The judgment of 49 clinical 
experts was integrated as well as a thorough item revision with regard to content and 
wording, minimizing redundant item contents in the initial pool. Furthermore, item format 
was standardized to provide patients with a consistent scale and prevent potential irrita-
tions provoked by changing response options and item polarity. Uniform 5-point Likert-
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scaling will also be maintained for CAT and merging of those categories whose step 
calibrations did not increase monotonically in the calibration process, will be performed 
by the algorithm in the background. 
A further strength of the item bank is its coverage of the latent continuum. The 
test information function (TIF) of the item bank developed in the present study suggests 
that item bank coverage at the upper end of the continuum is very good and might ex-
ceed slightly that of Fliege et al. (2005). Of course, psychometric quality of the present 
item bank in an adaptive test environment has yet to be tested before a reliable com-
parison is feasible. 
 In summary, this new Rasch homogeneous item bank for depression demon-
strated good psychometric properties and may serve as a profound basis for the devel-
opment of CAT and Rasch homogeneous static short forms that may further enhance 
depression diagnostics. The next step towards the development of the CAT for depres-
sion would be the construction and extensive testing of the adaptive algorithm on simu-
lated and real patients’ data.  
3.5 Limitations 
Some care might seem appropriate when interpreting the data of the present 
study because of limited sample size. However, as Linacre (1994) points out, the sam-
ple size used was adequate to conduct and interpret the reported analyses. Neverthe-
less, additional studies are needed to replicate present findings and further evaluate the 
psychometric properties of the item bank, especially in an adaptive test environment.  
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4  Study Three: Development and Validation of the 
Rasch-based Screening for Depression (DESC) Us-
ing Rasch Analysis and Structural Equation Model-
ling 
4.1 Introduction 
In the last years several studies demonstrated substantial shortcomings of most 
of the available depression questionnaires reducing their diagnostic benefit substantially. 
Particularly, it was shown repeatedly, that most of these instruments measure not only 
depression but also other symptoms, e.g., anxiety (Bouman et al., 1987; Rosenberg, 
2000). Further problems arise when adding items about somatic symptoms to items 
about cognitive-emotional symptoms in order to calculate a total score. Thus, unidimen-
sionality – an important aspect of test theory – cannot be taken for granted (de Bonis et 
al., 1991; Licht et al., 2005). For example, if patients suffering from a severe somatic 
illness reported somatic symptoms in a depression questionnaire those symptoms may 
be ascribed to the somatic ailment or a depressive episode (Gauggel et al., 1994; 
Alexopoulos et al., 2002). Multidimensionality of questionnaires assessing the severity of 
depression also leads to serious constraints when studying the effectiveness of antide-
pressant psychopharmacological treatment (see Möller, 2001).  
Furthermore, all aforementioned inventories have been constructed applying 
Classical Test Theory (CTT) that holds some limitations that have been discussed inten-
sively in the literature over the last years (e.g. Hays et al., 2000; Ware, Jr., 2003). Mod-
ern statistical approaches such as the Item Response Theory (IRT), especially the 
Rasch Model (for an introduction to Rasch analysis, see Bond et al., 2001; Embretson et 
al., 2000; Wright & Stone, 1979; Gauggel et al., 2004) or Structural Equation Modelling 
(SEM; e.g., Hair et al., 2004) may help to further improve the quality of depression diag-
nostics.  
Thomas Forkmann – New Perspectives for the Assessment of Depression 
 
 - 54 -
Attempts to apply modern statistical methods to the field of the development of 
diagnostic tools for mental illnesses have been intensified in the last years. Scopes of 
application are for example the re-evaluation of already existing questionnaires (e.g. 
Elliott et al., 2006), the derivation of short forms of existing questionnaires (Roberson-
Nay et al., 2007; Cole et al., 2004), the validation of diagnostic criteria, or the develop-
ment of new diagnostic tools (Baer et al., 2000). One main advantage of the Item Re-
sponse Theory, the possibility to develop Computer Adaptive Tests (CAT) has been util-
ized as well (e.g. Lai et al., 2003).  
Nevertheless, applications of Rasch analysis as well as Structural Equation 
Modelling (SEM) to the assessment of depression are rare. Tang et al. (2005) evaluated 
the Geriatric Depression Scale (GDS) applying Rasch analysis. Though finding GDS to 
be unidimensional, Tang et al. (2005) recommended to shorten the GDS since some 
items showed redundancy. A rating scale analysis with the Rasch Model indicated that 
the Hamilton Depression Rating Scale (HDRS) does not measure depression unidimen-
sionally and it was recommended to use a subscale comprising six items that proved 
unidimensionality (Bech et al., 1981; Bech et al., 1975b). Smith et al. (2006) examined 
the unidimensionality of the Hospital Anxiety and Depression Scale (HADS). Three 
items demonstrated misfit and total item range was narrow, failing to effectively screen 
for mild to moderate levels of depression. Cole et al. (2004) derived a short form of the 
Center for Epidemiological Studies – Depression scale (CES-D). The CES-D short form 
was developed theory driven since it was supposed to be theoretically equivalent to the 
full form. However, the structural validity of the full form remains tenuous given that on 
the one hand it was developed to be theoretically based on Beck‘s cognitive model of 
depression who claims the factors of the model to be independent (e.g. Beck & Lester, 
1973; Beck, 1974). On the other hand much research on the CES-D has reported that it 
contains a hierarchical single-factor construct (e.g. Sheehan et al., 1995). However, ac-
cording to Cole et al. (2004) the CES-D short form showed satisfactory psychometric 
characteristics. Yet, it was developed on the basis of student data, and no information 
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about its diagnostic utility in clinical settings can be provided so far. Baer et al. (2000) 
developed the Harvard Department of Psychiatry/NDSD scale (HANDS), a 10-item scale 
aiming at screening for depression. Although scale properties demonstrated satisfactory 
quality, the total study sample (N = 140) seems too small. Furthermore, it was not de-
veloped to track changes in depression across the course of treatment.  
Taken together, although some effort has been made to apply Rasch analysis to 
the evaluation of diagnostic tools for depression, the available instruments still hold psy-
chometric constraints. The current study (see Figure 1, bottom part) therefore aims at 
further improving the assessment of depression by developing a new diagnostic tool 
with good psychometric quality. On the basis of a Rasch homogeneous item bank for 
depression (see Study 2, chapter 3) a concise unidimensional depression questionnaire 
should be developed, that possesses desirable psychometric properties and proves 
unidimensionality in Rasch and SEM analysis. A wide spread of item difficulty of the new 
instrument should ensure high test accuracy and should permit valid screening across a 
broad range of depressive severities. The new questionnaire should provide a sensitive 
and specific cut-off score reliably separating healthy persons from patients suffering 
from a depressive disorder. 
Finally, the new instrument should be available in two parallel forms that should 
possess similar SEM and Rasch attributes. Parallel forms were intended because previ-
ous research suggests, that application of mood questionnaires repeatedly at short in-
tervals provides spurious reduction of scores based on retest effect alone (Choquette & 
Hesselbrock, 1987; Sharpe & Gilbert, 1998). Thus, using two alternative forms can pro-
vide tremendous benefits for repeated measurement. However, there are no parallel 
questionnaires for depression available so far.  
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4.2 Methods 
4.2.1 Sample 
The study was conducted with a total sample of 333 inpatients of a university 
hospital and a community psychiatry that represents a sub-sample of Study 2 (see chap-
ter 3.2.1): 161 patients treated for a depressive syndrome in a psychiatric clinic (DP), 69 
cardiologic patients (CP), and 103 patients from oto-rhino-laryngology (OP). Patients’ 
average age was 43.6 years (SD = 14.0) and 46.2% were female. 44.7% of DP patients 
were treated for a single depressive episode (ICD-10: F32.xx), 26.7% for a recurrent 
depressive disorder (F33.xx), 6.8% for a bipolar affective disorder, current episode de-
pression (F31.3x/ F31.4x), 2.5% for a persistent affective disorder (F34.xx), and 4.4% 
for an adjustment disorder (F43.2x). Across all DP patients, comorbidity was 16.8% for 
disorders of personality (F6x.xx), 21.1% for mental and behavioural disorders due to 
psychoactive substance use (F1x.xx), 5.0% for phobic anxiety disorders including ago-
raphobia (F40.xx), 5.6% for other anxiety disorders including panic disorder (F41.xx), 
and 5.0% for somatoform disorders (F45.xx).  
48.5% of OP suffered from diseases of mouth, throat, and pharynx, 18.5% from 
diseases of the respiratory system, 21.4% from some kind of hearing loss, 1.9% from 
diseases of external ear, 6.8% from diseases of middle ear and mastoid, and 13.6% 
from diseases of inner ear. 13.6% had diagnoses of two, 1.9% of three different disease 
clusters. 43.5% of CP suffered from ischaemic heart disease, 33.3% from atrial fibrilla-
tion, 23.2% from angina pectoris, 18.8% from myocardial infarction, 11.7% from cardio-
myopathy, 11.7% from cardiac arrhythmia, 10.7% from heart failure, and 16.5% from 
endocarditis. 69.6% had diagnoses from two or more different disease clusters. The 
mean total BDI score across all patients was 15 (SD = 13.2). 110 patients of the DP 
sample (68.3%), 9 of the CP sample (14.3%), and 11 of the OP sample (10.7%) had a 
comorbid ICD-10 affective disorder according to the International Diagnostic Checklist 
(IDCL; Hiller et al., 1999). For further sample details see Table 7. 
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Table 7: Sample characteristics of Study 3 separated by diagnostic group. 
——————————————————————————————————————— 
    DP (N=161)            CP (N=69)       OP (N=103) 
——————————————————————————————————————— 
Gender (% male)  42.9   63.8   58.3 
Age in years (M / SD)  43.1 / 13.2  51.0 / 12.1  39.2 / 14.5 
BDI total score (M / SD) 24 / 12.6   7 / 8.3     7 / 6.5 
BDI > 11 (N)   134   12   20 
BSI-D (M / SD)  70.1 / 10.8  51.4 / 10.2  49.5 / 9.9 
AD (N)    110   9   11 
——————————————————————————————————————— 
Note. DP = psychiatric inpatients (treated for a depressive syndrome); CP = cardiologic inpatients; OP = 
oto-rhino-laryngologic inpatients; BDI = Beck Depression Inventory; BSI-D = Brief Symptom Inventory, De-
pression Scale; AD = affective disorder according to diagnostic interview (IDCL) 
 
 Patients participated voluntarily without payment in the present study. They all 
gave written consent prior to testing that was approved by the ethic committee of the 
University Hospital of the RWTH Aachen.  
4.2.2 Material 
ADIB. The Aachen Depression Itembank (ADIB) consists of 79 items and is a 
Rasch homogeneous pool of depression related items. The construction of the ADIB 
took place in several steps (see Study 1, chapter 2 and Study 2, chapter 3 for details): In 
a first step, a pool of 241 items was formulated or collected from English or German de-
pression questionnaires or ailment checklists. A sample of 49 clinical experts (psychia-
trists and clinical psychologists) was asked to rate all items with regard to their rele-
vance for the assessment of depression by using a five-point Likert-Scale: (0) extremely 
irrelevant, (1) irrelevant, (2) partly relevant, (3) relevant, or (4) extremely relevant. Ex-
perts agreed highly in their relevance judgments (ICCA,k = .97; F183,8418= 45.47, p<.001). 
On the basis of these judgments 182 items were selected. In a second step, patients’ 
data on these items were used to conduct a Rasch analysis that led to a Rasch homo-
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geneous item bank of 79 items (for details see Study 2). Items are Likert-scaled and 
range from 0 (“never”) to 4 (“always”). The items of the ADIB refer to the last two weeks. 
Several criteria can be used to judge the quality of an instrument with the Rasch Model 
(for a detailed introduction of the interpretation of Rasch indexes, see Bond et al., 2001). 
The Rasch analysis performed to calibrate the ADIB (Partial Credit Model, PCM; Mas-
ters, 1982) revealed that the item bank showed very good person reliability (.98), person 
separation (7.73), item reliability (.97), and item separation (5.81). Items covered a wide 
range of difficulty and fitted the Rasch Model (item infit mean square ≤ 1.3).  For some 
items, patients were using the steps in the scale inconsistently indicated by category 
average measures and step calibrations not increasing monotonically across categories. 
Adjacent categories of these items were merged according to the criteria by Linacre 
(2002). Furthermore, using analyses of Differential Item Functioning (DIF) items were 
investigated for signs of interactions with sample characteristics (gender, age, and diag-
nostic group).  
Structured Diagnostic Interview. At the beginning of the session the International 
Diagnostic Checklist (IDCL) for Depression was conducted. This is a structured diagnos-
tic interview that investigates if the patient’s syndrome fulfils the ICD-10 diagnostic crite-
ria for a depressive episode (Hiller et al., 1999). 
BDI. Patients completed the Beck Depression Inventory (BDI; Beck et al., 1987). 
The BDI is one of the most established diagnostic instruments for Depression. It con-
tains 21 items. Each item consists of four self-referring statements (e.g. “I am sad”). Item 
scores are ranging from 0 to 3 and participants are supposed to choose one or more 
statements per item that represent their mental state during the last week best. A total 
score > 10 indicates mild to moderate depression and a total score > 18 indicates mod-
erate to severe depression. 
BSI. The Brief Symptom Inventory is a short form of the Symptom Checklist 90-R 
(SCL-90-R; Derogatis, 1992) and contains 53 items that constitute nine scales (Somati-
sation, Obsessive-Compulsive, Interpersonal Sensitivity, Depression, Anxiety, Hostility, 
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Phobic Anxiety, Paranoid Ideation, Psychoticism). In this study, mean scores of the de-
pression scale will be reported. Items are Likert-scaled, referring to the previous week, 
with a range from 0 (“not at all”) to 4 (“very much”). 
Further materials. All patients completed a demographic data sheet. Clinical data 
were taken from medical records.  
4.2.3 Item Selection and Data Analysis 
Prior to data analyses missing values were imputed by the expectation-
maximization (EM) algorithm. The EM algorithm estimates missing data using an itera-
tive maximum likelihood procedure. It is one of the recommended methods for prevent-
ing biases caused by not completely random missing data processes (Allison, 2001; 
Schafer & Graham, 2002). The imputation was performed with the software NORM 
(Graham et al., 2003).  
Two short parallel depression questionnaires, the Rasch-based Screening for 
Depression Version 1 (DESC-I) and Version 2 (DESC-II) were developed. To construct 
the DESC-I, 25 items were selected from the ADIB. Item selection criteria were good fit 
of the Rasch Model (fit between 0.7 and 1.3), preferably little Differential Item Function-
ing (DIF) due to age, gender or diagnostic group (patients primarily suffering from de-
pression vs. a somatic disease) and preferably monotonically increasing average meas-
ures and step calibrations across categories. Furthermore, selected items should cover 
a broad range of depression symptoms (indicated by the item measure δi) similar to that 
covered by the whole item bank of 79 items. Using Structural Equation Modelling (SEM) 
with the software Amos 6.0 (Arbuckle, 2005), items were consecutively excluded from 
the model until a good model fit was reached. Criteria for item elimination were low indi-
cator reliabilities (<.4; Hair et al., 2004) or modification indices suggesting that item 
elimination yield an improvement of fit. Items were excluded until the targeted 10 item 
scale was reached. These items constitute the Rasch-based Screening for Depression 
Version 1 (DESC-I). Subsequently, 20 further items were selected from the ADIB by 
matching each item of DESC-I to two further items in terms of item difficulty to construct 
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the parallel Short Screening for Depression Version 2 (DESC-II). This procedure en-
sured that both versions of DESC would hold equivalent item ranges. Again, SEM was 
conducted to analyze the parallel version (DESC-II). A path model including both ver-
sions (DESC-I and DESC-II) was formulated to evaluate equivalence of the two scales. 
The above stated selection criteria were applied for the parallel version, too. 
Structural Equation Modelling (SEM). SEM was employed to find those items that 
were best indicators for the latent construct “depression” and further prove unidimen-
sionality of the two versions of the questionnaire (Bollen, 1989; Kline, 2005; Zwingmann 
et al., 2006). The maximum-likelihood estimation procedure (Hoogland & Boomsma, 
1998; Kline, 2005) implemented in the software AMOS 6.0 (Arbuckle, 2005) was used to 
develop and analyze the model. A confirmatory factor analysis (CFA) was conducted to 
determine whether the construct (depression) was measured unidimensionally. CFA 
assumes each manifest variable to be a distinct indicator of the underlying latent con-
struct. The appropriateness of the final 10 item CFA models (DESC-I and DESC-II) was 
assessed by measures of global and local model fit. 
Measures of global fit indicate whether the empirical associations among the 
manifest variables are appropriately reproduced by the model (Boomsma, 2000; Kline, 
2005). For a variety of these global fit measures certain criteria have to be met in order 
to accept the model under study as plausible and parsimonious. Measures of absolute fit 
like the goodness of fit index (GFI) and the adjusted goodness of fit index (AGFI) reflect 
the discrepancy between the empirical and model implied covariance matrices. Values ≥ 
0.90 indicate an acceptable fit. The root mean square error of approximation (RMSEA) 
can be interpreted as the amount of information within the empirical covariance matrix 
that cannot be explained by the proposed model. The model may be classified as ac-
ceptable if only 8% or less of the information is not accounted for by the model (RMSEA 
≤ 0.08; Zwingmann et al., 2006).  
Furthermore, measures of incremental fit were employed (Tabachnik & Fidell, 
1996): the Normed Fit Index (NFI), the Tucker-Lewis Index (TLI), and the Comparative 
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Fit Index (CFI). The rationale of all these three measures is that more complex, i.e., less 
restrictive models are penalized by a downward adjustment, while more parsimonious, 
i.e., more restrictive models are rewarded by an increase in the fit index. According to 
Bentler (1990), the CFI explicitly avoids the underestimation of fit often noted for the NFI 
in relatively small samples. A rule of thumb for incremental fit measures is that values ≥ 
0.95 are indicative of good fit relative to the independence model, while values ≥ 0.90 
may be interpreted as an acceptable fit.  
Measures of local fit evaluate whether each construct can be reliably estimated 
from its indicators (Bagozzi & Baumgartner, 1994; Hair et al., 2004). Because coefficient 
alpha wrongly assumes that all indicators contribute to reliability equally (Bollen, 1989) 
we chose composite reliability, which draws on the unstandardized regression weights 
and measurement error components for each indicator (Zwingmann et al., 2006; 
Baumgartner & Homburg, 1996; Fornell & Larcker, 1981). 
Receiver Operating Characteristics (ROC) curves. After SEM analyses, ROC-
curves were used to determine the optimal cut-off based on the total score of each ver-
sion of the screening instrument. ROC-curves are a common method to evaluate the 
quality of a screening instrument (Hsiao et al., 1989). A ROC-curve plots an instrument’s 
sensitivity (its ability to correctly classify depressed individuals as depressed) versus 1-
specificity (specificity = its ability to correctly classify non-ill persons as non-ill) for every 
single possible cut-off score. In the present study, ROC-curves were generated for both 
DESC short forms. Presence of an affective disorder assigned according to the IDCL-
checklist, served as external criterion. The area under the curve (AUC) is the evaluative 
measure which directly represents the accuracy of the instrument in screening for de-
pression. An AUC of 0.5 indicates random performance, 1.0 denotes perfect perform-
ance. Cut-off scores were chosen by maximizing the Youden-Index (Y = sensitivity + 
specificity -1), which simultaneously considers sensitivity and specificity and reflects the 
maximum vertical distance between the ROC-curve and the chance line (Youden, 1950; 
Schisterman et al., 2005).  
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Logistic Regression Analysis (LRA). Finally, applying LRA predictive power of 
this cut-off score for the presence of an affective disorder assigned according to the 
IDCL-checklist was determined. ROC analysis and LRA can be regarded as comple-
mentary techniques. While the ROC analysis assesses the screening performance of an 
instrument by calculating the sensitivity and specificity of each possible cut-off point 
against caseness and graphically represents the screening quality of each cut-off score, 
the LRA assesses whether there is a significant relationship between caseness and a 
predictor variable. We used LRA to explore for both short forms whether its cut-off score 
is sufficiently predicting the incidence of a depressive episode. The binary diagnostic 
decision (i.e. case or non-case) that was derived from the structured diagnostic interview 
(IDCL) served as gold standard. We further calculated the efficiency, i.e. the percentage 
of all cases and non-cases being correctly classified by the respective DESC version. 
LRA were performed for both DESC versions separately. 
4.3 Results 
4.3.1 Construction of the Rasch-based Screening for Depression Version 1 
(DESC-I) and 2 (DESC-II) 
After successively excluding items with insufficient model compatibility according 
to the above criteria (see chapter 4.2.3), the items of the final 10-item CFA-Model 
(DESC-I) showed good reliability (.48 to .82), that exceeded the critical value (see Table 
8). The item with the poorest factor loading was “how often during the last two weeks 
have you seen suicide as a possible resort?” (Indicator Reliability = .48) and the item 
with the highest factor loading was “How often during the last two weeks has life been a 
burden to you?” (Indicator Reliability = .82). The latent construct “depression” was relia-
bly measured by each of its indicators. Indices of global (χ2/df; RMSEA; Zwingmann et 
al., 2006) and incremental fit (NFI, TLI, CFI; Tabachnik et al., 1996) indicated an appro-
priate model fit (see Table 9). The factor reliability as well as the corresponding average 
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proportion of indicator variance explained by the construct clearly exceeded the critical 
values (see Table 8).  
For the construction of the parallel version (DESC-II), after successively exclud-
ing items with insufficient model compatibility, again, the resulting CFA-Model DESC-II, 
consisting of 10 items, showed good model fit according to indices of global and incre-
mental fit (see Table 9). Indicators exhibited good reliability (.46 to .81) and significant 
factor loadings (Hair et al., 2004). The item with the poorest reliability was “How often 
during the last two weeks have you thought of putting an end to it all?” (.46), the item 
with the best reliability was “How often during the last two weeks have you been pessi-
mistic?” (.81). As comparable to DESC-I, factor reliability and the average proportion of 
variance of all indicators explained by the latent construct exceeded the critical values 
(see Table 8, bottom section).  
Table 8 further lists major item characteristics from the Rasch-Analysis con-
ducted to calibrate the initial item bank (see Study 2, chapter 3), namely item measure, 
standard error (S.E.), and item infit mean square. Each item of DESC-I and DESC-II 
fulfils the item infit criterion (≤ 1.3). Furthermore, measures of items of both DESC short 
forms cover a reasonable range of item difficulty, indicating that both questionnaires are 
able to assess the latent construct across this range with high measurement precision. 
According to the Partial Credit Model (PCM) category calibrations may vary across items 
(Masters, 1982). Since the initial Rasch analysis revealed that patients did not use cate-
gories consistently, for some items adjacent categories had to be merged (see Table 8; 
Linacre, 2002). DIF-analyses revealed no DIF at all for all items included in DESC-II with 
respect to age, gender, and diagnostic group (patients primarily suffering from depres-
sion vs. a somatic disease). For DESC-I, women were less likely than men to score high 
on the item “How often during the last two weeks have you seen suicide as a possible 
resort?”. When comparing the diagnostic groups for the item “How often during the last 
two weeks have all joy and pleasure seemed to have disappeared from your life?” pa-
tients suffering primarily from depression were likely to score higher than patients
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Table 8: Item characteristics of the Rasch-based Screening for Depression Version 1 (DESC-I) and the Rasch-based Screening for Depression Version 2 (DESC-II). Results of Structural Equation 
Modeling and Rasch Analysis for each item. See Appendices C and D for the full German item wordings, a preliminary English translation is enclosed in Appendix E. 
——————————————————————————————————————————————————————————————————————————————————————— 
       Rasch parameters                        CFA parameters 
——————————————————————————————————————————————————————————————————————————————————————— 
Model Item Measure      S.E.     Infit   Scale            DIF t-value           Indicator-          t-value       Factor-      Average          ∆χ2 (df = 1) 
        Structure   gender        age        group            reliability                  reliability     Variance 
——————————————————————————————————————————————————————————————————————————————————————— 
threshold                           <1.30                      >.4            sign.          >.6       >.5  not sign. 
 
DESC-I sad -.85              .10     1.27      01234   -1.21         -2.00         2.27                    .59               –          .96       .70               1.142 (p=.285) 
 lonely -.62              .13       .83      01122      .09  .34         1.29                     .68          16.71**  
 despaired -.44              .09      1.15  01234             -1.35          -2.48           .70                   .74          17.61** 
 hopeless -.31              .11       .69  01123               .02 -.40        -1.37                     .78          18.22** 
 empty -.08              .11       .77  01123               .06            -.03          -.73                     .78          17.55** 
 loss of joy  .24              .11       .78  01123              -.35           1.28        -3.20*                   .80          18.41** 
 feel superfluous  .31              .11       .70  01123             1.73  .02          -.12                     .80          18.46** 
 life is a burden  .53              .11       .72  01123              -.69  .59        -1.40                     .82          18.80** 
 life is a failure  .68              .11       .77  01123               .57          -1.64 -.11                     .74          18.10** 
 suicide                   1.28              .14       1.17  01122             3.00*         -1.29       -2.08*                            .48               13.49** 
      
DESC-II disheartened -.80             .10       .94  01234            -2.67          -1.38          -.49                            .73          19.74**                    .96                 .72 
 little pleasure -.66             .09     1.24  01234              -.39           1.68          -.50                     .67          18.39** 
 withdrawal -.33             .10     1.14  01234               .78 -.32          -.05                     .66          18.23** 
 discouraged -.25             .09       .94  01234           -2.14  .23          -.84                     .75          20.14** 
 uninspired -.03             .09     1.07  01234              .31            1.31         1.34                     .73          19.64**      
 pessimistic  .20             .11       .75  01234             -.60  .62          -.29                     .81          21.43** 
 feel needless  .30             .11         .93  01123              .05 -.86        -1.05                     .68              – 
 be no good  .60             .11       .86  01123             -.75           -2.16           .50                     .76          20.43** 
 loss of interest  .89             .11     1.05  01123              .84            2.24          -.54                     .65          18.03** 
 suicide                   1.05             .13     1.16  01122            2.58*         -1.35         -2.66*                     .46          12.12** 
——————————————————————————————————————————————————————————————————————————————————————— 
Note. CFA: Confirmatory Factor Analysis; S.E.: Standard Error; DIF: Differential Item Functioning; Scale Structure: structure of the Likert-Scale for each item, indicating which adja-
cent categories had to be merged; Average Variance: average proportion of indicator variance explained by the latent construct. 
*: significant (α ≤ .01) and DIF contrast < |.5|; **: significant (α ≤ .01).
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suffering primarily from a somatic disease (see Table 8; for further details on item cali-
bration and DIF analyses see chapter 3, Table 6). 
After having ensured that the latent construct “depression” was measured with 
high quality by its indicators, in a third step of SEM analyses the structural relationship of 
both CFA-short forms (DESC-I and DESC-II) was proved. This combined model showed 
virtually comparable measures of global and incremental fit (see Table 9). Only the NFI 
and RMSEA indices slightly failed to exceed the critical values. As intended, DESC-I 
and DESC-II were highly correlated (r = .997) indicating that both questionnaires meas-
ure the same latent construct and are applicable as parallel forms.  
 
Table 9: Measures of global, incremental, and local fit for the Rasch-based Screening for Depression Version 1 
(DESC-I), the Rasch-based Screening for Depression Version 2 (DESC-II), and the combined model including both 
versions (DESC-I/-II). 
———————————————————————————————————————————————————— 
       χ2    df     p  χ2/df   NFI   TLI   CFI  RMSEA 
———————————————————————————————————————————————————— 
threshold     > .05  < 3 ≥ .90 ≥ .90 ≥ .90 ≤ .08 
CFA-Model DESC-I     76.28   35 < .001  2.18    .97    .98    .98    .068 
CFA-Model DESC-II     94.95   35 < .001  2.71    .97    .97    .98    .072 
CFA-Model DESC-I/-II   852.41     169 < .001  5.04    .89    .90    .91    .110 
———————————————————————————————————————————————————— 
Note. CFA: Confirmatory Factor Analysis; df: Degrees of Freedom; NFI: Normed Fit Index; TLI: Tucker-
Lewis-Index; CFI: Comparative Fit Index; RMSEA: Root Mean Square Error of Approximation. 
 
4.3.2 Determination of Sensitive and Specific Cut-off Scores 
 For the determination of cut-off scores for each version of the DESC, analyses of 
the ROC-curves and subsequent LRA were performed. ROC analyses of DESC-I and 
DESC-II indicated that the area under the curve (AUC) was .84 (SE = .022; 95% CI .80-
.88) for DESC-I and .85 (SE = .022; 95% CI .81-.89) for DESC-II. The Youden-Index (Y 
= sensitivity + specificity -1; Schisterman et al., 2005) was highest at a cut-off score of 
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12 for DESC-I (Y = .57) which corresponded to a sensitivity of .81 and a specificity of 
.77.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6:  Receiver-Operating-Characteristics (ROC) curves for Rasch-based Screening for Depression Version 1 
(DESC-I; interrupted curve) and Version 2 (DESC-II; continuous curve); presence of a Major Depressive Disorder 
according to IDCL-checklist as criterion. Chance line: interrupted grey line. AUCDESC-I= .84; AUCDESC-II= .85. Orthogonal 
lines indicate respective sensitivity and specificity of the optimal cut-off score (12 points). 
 
For DESC-II, again, the Youden-Index was highest at a cut-off score of 12 (Y = 
.60) that corresponds to a sensitivity of .82 and a specificity of .78 (see Figure 6).  
The cut-off scores of the DESC-I and DESC-II were entered as predictors into 
two separate LRAs to further examine its predictive power. Analysis once more showed 
DESC-I and DESC-II to be equivalent. The regression coefficient for DESC-I was 2.57 
(SE = .28) and 2.76 (SE = .28) for DESC-II. Both coefficients reached significance (p ≤ 
.001). 
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Both scales exhibited good efficiency with a total of 77.7% correct classifications 
(i.e., true positives + true negatives) for DESC-I and of 79.5% for DESC-II. Thus, DESC-
I and DESC-II proved to be of good predictive power and reached significance as pre-
dictor variables (see Table 10). 
 
Table 10: Results of logistic regression analyses. Classifications of patients as depressed vs. non-depressed accord-
ing to IDCL-checklist and the Rasch-based Screening for Depression Version 1 (DESC-I) and the Rasch-based 
Screening for Depression Version 2 (DESC-II).  
———————————————————————————————————————————————————— 
                 DESC-I                          DESC-II 
———————————————————————————————————————————————————— 
       nDP     DP     %      nDP      DP      % 
———————————————————————————————————————————————————— 
diagnostic nDP      153     49    75.7      158       44    78.2 
interview DP        25   105    80.8        24     106    81.5 
 total       77.7                 79.5 
———————————————————————————————————————————————————— 
Note. DP = patients with a Major Depressive Disorder; nDP = patients without a Major Depressive Disorder; 
% = percentage correct classifications. 
 
 4.4 Discussion 
This study aimed at developing a new short screening instrument for depression. 
By combining Rasch analysis with Structural Equation Modelling (SEM) two parallel 10 
item depression questionnaires, the Rasch-based Screening for Depression Version 1 
(DESC-I) and Version 2 (DESC-II) were developed. Both scales were derived from a 
Rasch homogeneous item bank (for details see study 2) and were unidimensional ac-
cording to Rasch and SEM analyses. Thus, total score interpretation of the DESC ver-
sions is justified. The two scales consist of items of diverse difficulty and measure the 
latent construct “depression” with high measurement precision across a wide range of 
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difficulty. Predictive power of both scales was good for the diagnosis of depression ac-
cording to the gold standard (IDCL) as used in the present study.  
Compared to prior depression inventories the DESC-I and -2 hold several advan-
tages. The DESC is shorter than most of the available depression questionnaires pub-
lished so far. To the best of our knowledge, none of the other depression inventories are 
available in two parallel forms although parallel versions of diagnostic tools could be 
necessary for longitudinal as well as therapy evaluation studies (Choquette et al., 1987; 
Sharpe et al., 1998). The two DESC versions consist of different but highly correlated 
item sets and are therefore appropriate to serve this purpose. Sensitivity and specificity 
of the DESC cut-off scores determined via analyses of ROC-curves were good. Each 
version’s sensitivity exceeded the sensitivity of the BDI (.59) clearly as determined on 
the basis of the present study data.  
Unlike the HDRS (Bech et al., 1981) the DESC scales proved to be unidimen-
sional, a central aspect of test construction if a total score is supposed to be a valid indi-
cator of the underlying construct. The spread of difficulty (i.e., depressive severity) of the 
DESC versions permits its application in different diagnostic settings. It can be used to 
differentiate between severe and moderate as well as between moderate and mild de-
pressive states. The DESC was developed on the basis of patients’ data, improving its 
prospective clinical utility.  
No item of the item bank was admitted to DESC-I and -II with Differential Item 
Functioning (DIF) due to age. However, one item of DESC-II and one of DESC-I had 
DIF due to gender and diagnostic group. One further item was included to DESC-I with 
DIF only due to diagnostic group. We do not consider the DIF due to gender as a seri-
ous constraint since it could be solved by gender dependent DESC-norms. DIF due to 
diagnostic group, however, may not be encountered by adapted norms. In our data, DIF 
indicated that patients suffering from an affective disorder were more likely to certify that 
“…all joy and pleasure have disappeared from your life” and that “suicide is a possible 
resort” or they “thought of putting an end to it” than patients who were primarily somati-
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cally ill. Although there was a DIF for these items we still retained them in the scales for 
two reasons: First, “loss of joy” and “suicide” are important symptoms within the concept 
of depression that should not be left out. The item bank contains no other appropriate 
item referring to “loss of joy” that could have been included in the DESC-I instead. Fur-
thermore, all suicide items of the item bank showed some kind of DIF, corroborating the 
assumption of some authors that suicide might constitute a nosological entity (e.g., Le-
boyer et al., 2005). Second, the DIF for these items occurred in a way that depressed 
and non-depressed patients can be clearly discriminated. This is corroborated by further 
DIF analyses that revealed that there was no DIF between those patients who were pri-
marily somatically ill and depressed according to BDI total score and those who were 
only depressed (“loss of joy”: t = -1.3; p = .19; “suicide” DESC-I: t = -1.73; p = .08; “sui-
cide” DESC-II: t = -1.49; p = .14). Hence, the items obviously discriminate sharply be-
tween depressed and non-depressed patients, regardless of whether they are somati-
cally ill or not. Thus, the DESC total score is insensitive for biases due to the examined 
moderator variables. This finding justifies DESC application for screening purposes in a 
multitude of settings and samples. Particularly, DESC may be appropriately used for 
screening purposes in samples of primarily somatically ill patients.  
Category averages and step calibrations did not increase monotonically across 
categories for eight items of DESC-I and four items of DESC-II, indicating that partici-
pants were using the steps of the scale inconsistently. For all analyses, adjacent catego-
ries of these items were merged according to the criteria by Linacre (2002). However, 5-
point Likert-scaling of all items of the DESC was maintained in the questionnaire in order 
to provide patients with a uniform scale format. For future applications of the DESC a 
template for total score calculation will be provided that accounts for collapsed catego-
ries. 
We expect the major strength of the DESC in retest applications and as a 
screening instrument for diverse samples, including primarily somatically ill patients. 
Particularly, clinicians, who aim at screening diverse samples of patients within a 
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strongly limited amount of time, will benefit from the new screening instrument. How-
ever, in the light of our results, a heightened DESC total score can be interpreted as 
indicative for depression but is not sufficient to assign a DSM-IV diagnosis of a Major 
Depressive Disorder – just like all other depression inventories, too. 
4.5 Limitations  
In both DESC short forms, items referring to suicidal ideations or behaviour were 
most difficult. Additionally, indicator reliability estimates in SEM analysis of suicide-items 
were lowest compared to the other items of the scale. Within the initial Rasch analysis of 
the ADIB (see study 2), some items referring to suicidal ideations or behaviour showed 
problems concerning DIF. However, items referring to suicide fitted the Rasch Model 
(item infit ≤ 1.3) and had still sufficiently high indicator reliability estimates (> .4). Fur-
thermore, most clinical experts would agree that suicidal tendencies are doubtlessly 
strongly linked to depression and are of high importance in the course of therapy con-
ceptualisation. We therefore decided to keep suicide-items in the item bank and in both 
versions of the DESC. Nevertheless, some researchers argue, that evidence from clini-
cal, genetic, and biochemical data suggest to consider suicidal behaviour as a nosologi-
cal entity (e.g. Leboyer et al., 2005). Our findings concerning items referring to suicidal 
ideations and behaviour might be interpretable in line with this argumentation.  
Although sample size (N = 333) was large enough to conduct the reported analy-
ses (Linacre, 1994), additional studies are needed to replicate present findings and fur-
ther evaluate the DESC (e.g., determination of norms, longitudinal analyses to examine 
sensitivity to change). Moreover, the clinical utility of the DESC has to be determined in 
samples of patients suffering from diverse mental illnesses.  
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5  General Conclusion and Future Perspectives 
The construction of psychometric scales by means of Item-Response-Modelling 
holds some features that may help to improve diagnostic tools. The general aim of the 
current thesis was to make the benefits of modern methods of test construction available 
to the clinical practice of depression diagnostics by developing a Rasch-homogeneous 
item bank for depression and exemplifying how the item bank may further be utilized. 
The first study aimed at providing an ample pool of depression items – the basic 
requirement for item bank calibration. A thorough review of existing diagnostic tools for 
depression and relevant literature led to a comprehensive compilation of depression 
items. Based on the relevance judgments of 49 adept clinical experts relevant items 
were identified. An additional major finding of Study One was that clinical psychologists 
tended to regard emotional/ cognitive items as more important than psychiatrists while 
the latter tended to judge somatic items as more relevant than clinical psychologists. 
However, across all experts items about somatic complaints were considered as not 
relevant. 
The second study was the core of the current thesis and – based on the item 
pool of Study One – aimed at developing a calibrated item bank for depression and 
evaluating its psychometric properties. Evaluation of Rasch Model fit, differential item 
functioning (DIF), dimensionality, local independence, item spread, item and person 
separation, and reliability resulted in a bank of 79 items that showed good psychometric 
properties. However, a minority of items showed DIF that must be dealt with in all future 
applications and utilizations of the bank. Thus, CAT applications on the basis of the item 
bank should incorporate separate item difficulty estimates for the respective groups 
(e.g., female vs. male test takers) and questionnaires derived from the bank should hold 
gender or age dependent norms.  
Study Three aimed at exemplifying how the Rasch calibrated item bank for de-
pression may be utilized by the derivation of two parallel short but sensitive static de-
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pression questionnaires that should cover a sufficiently high spread of depression sever-
ities with high test accuracy. This major aim was achieved with the development of the 
Rasch-based Screening for Depression I and II (DESC-I/ -II), a short depression scale in 
two parallel forms comprising 10 items each (see Appendices C – E). This instrument 
may provide considerable benefits in retest applications and for screening purposes in 
mentally as well as somatically ill patients. However, considering the DIF for some items 
gender and age dependent norms for the instrument have yet to be determined.  
 The results of the current thesis lead to three major suggestions for future inves-
tigations. First of all, although sample size in all studies was high enough to conduct all 
reported analyses according to Linacre (1994) it certainly was not optimal. Thus it 
seems pivotal to invest considerable future effort in enlarging sample size substantially. 
Additionally, sample composition should be altered to balance depressed and non-
depressed (which mainly were somatically ill in the present investigation) persons more 
carefully. Further groups of mentally ill patients like those suffering from anxiety or 
somatoform disorders should be added as well to allow for the evaluation of item func-
tioning in these groups. Generally, it should be investigated if item calibrations and 
Rasch Model fit hold in a larger sample and DIF analyses should be repeated. 
Secondly, psychometric properties of DESC-I and -II should be further investi-
gated. A validation study of the instrument should include the evaluation of its retest 
reliability (i.e., measuring patients twice within a time frame of one week), sensitivity to 
change (i.e., measuring patients on admission and discharge of treatment), concurrent 
validity (i.e., correlations with other established instruments measuring depression), and 
discriminant validity (i.e., correlations with instruments measuring different concepts, 
e.g., anxiety). In addition, a vital point for clinical practice is to test the psychometric and 
screening quality of the instrument in more heterogeneously composed samples (e.g., 
patients suffering from anxiety, somatoform, personality disorders, or schizophrenia) that 
realistically reflect the patient mixture encountered by the practitioner. In other words, 
beyond the findings of the current thesis it would be most important to show that the 
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DESC reliably identifies depressed patients among persons suffering from other mental 
illnesses. This would further underline its practical value. 
Finally, a calibrated item bank is the optimal basis for Computer-Adaptive Testing 
(CAT). A CAT provides a multiplicity of practical advantages (e.g., time saving, reduction 
of test burden, real time report, minimization of ceiling or floor effects, especially when 
measuring change, and better communication of test results) both for patient and clini-
cian as well as gains in psychometric quality of testing (e.g., enhanced test accuracy 
through item tailoring). Thus, a third major goal of future investigations should be to build 
and evaluate an adaptive algorithm. The fact that item difficulty and person depression 
severity share a common unidimensional latent variable enables the algorithm to target 
item difficulty to person depression severity level by selecting and presenting items at 
the point where the person’s depression severity level closely matches the item difficulty 
level (Maximum Likelihood Estimation, MLE). Then, the algorithm re-estimates the per-
son depression severity based on the answer to the presented question and selects the 
next item until a predefined criterion to stop the algorithm is reached (e.g., sufficient 
measurement precision; Gershon, 2005). Figure 7 schematically illustrates a CAT proc-
ess.  
 
 
 
 
 
 
 
 
 
 
 
Thomas Forkmann – New Perspectives for the Assessment of Depression 
 
 - 74 -
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7: schematic flow chart of a CAT-algorithm (for details see e.g., Linacre, 2000). θ = person measure; SEoM = 
standard error of measurement. 
 
The CAT consequently follows a dimensional approach to psychometric diagnos-
tics that is well suitable for e.g., therapy conceptualization and track of changes in symp-
tom severity across treatment (For an overview about the discussion on categorical vs. 
dimensional diagnostics see e.g., Hankin et al., 2005). However, the two major classifi-
cation systems for diseases DSM-IV (APA, 1994) and ICD-10 (World Health Organiza-
tion, 1992) rely on categorical information about a patient fulfilling a diagnosis or not. 
During the process of item bank calibration some of the symptoms that are included into 
the classification systems proved not to fit a unidimensional model of depression (first of 
all items about somatic complaints) and were therefore excluded. To provide the clini-
Present initial item ij of medium 
difficulty 
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basis of response on item 
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Search for bank item ik not yet 
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cian with the necessary categorical diagnostic information within the same test device 
the CAT-program may be expanded by an option of filling in a static checklist of all rele-
vant questions for this purpose, thereby enabling simultaneous consideration of dimen-
sional and categorical information. 
Taken together, the results of the present thesis constitute a psychometrically 
sound basis for Computer-Adaptive Testing and provide a promising new screening in-
strument for depression ready for use. If the major suggestions for future investigations 
on the basis of the current findings are further pursued as illustrated above, a substantial 
leap towards better quality and heightened convenience for both patient and diagnosti-
cian in depression diagnostics is in near reach. 
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6  Zusammenfassung 
Depression gehört zu den häufigsten psychischen Erkrankungen unserer Zeit 
und geht häufig mit weiteren psychischen und somatischen Komorbiditäten einher. Für 
die Betroffenen verursacht diese Erkrankung erhebliches Leid und ein deutlich reduzier-
tes psychosoziales Funktionsniveau. Neben dem klinischen Interview gehören Fragebö-
gen zu den in der Diagnostik und Schweregradbestimmung der Depression am häufigs-
ten eingesetzten Instrumenten. Eine Vielzahl weithin etablierter diagnostischer Frage-
bögen zur Depression wurde in den vergangenen Jahrzehnten entwickelt. In den letzten 
Jahren haben jedoch Studien zu einigen dieser Verfahren verschiedene Einschränkun-
gen der psychometrischen Qualität aufgezeigt, sodass weitere Verbesserungen in die-
sem Bereich notwendig erscheinen. Die vorliegende Arbeit umfasst drei Studien mit 
dem gemeinsamen Ziel, die Vorteile moderner testtheoretischer Ansätze, insbesondere 
des Rasch-Models aus der Familie der Item-Response-Modelle, für die klinische Praxis 
der Depressionsdiagnostik nutzbar zu machen. 
Die erste Studie hatte zum Ziel einen umfassenden Pool relevanter Items zur 
Depressionsdiagnostik zusammenzustellen. Hierzu wurden englisch- und deutschspra-
chige Depressionsfragebögen, Beschwerdelisten sowie diesbezügliche Literatur nach 
Items durchsucht sowie weitere aus klinischer Sicht relevante Items konstruiert. Die zu-
sammengestellten Items wurden auf ein einheitliches Format gebracht, randomisiert und 
einer Gruppe erfahrener Psychiater und klinischer Psychologen zur Beurteilung ihrer 
Relevanz hinsichtlich einer depressiven Episode vorgelegt. Die Experten zeigten eine 
hohe Übereinstimmung in ihren Relevanzurteilen. 157 Items wurden als mindestens 
teilweise relevant eingestuft, diese Items bilden den „Aachen Depression Itempool (A-
DIP)“. Items zu somatischen Symptomen wurden übereinstimmend als nicht relevant 
beurteilt. 
In der zweiten Studie wurde ausgehend von dem ADIP mittels der Rasch-
Analyse eine kalibrierte Itembank entwickelt. 367 Patienten beantworteten den auf 182 
Items ergänzten ADIP auf einer fünfstufigen Likert-Skala. Die Rasch-Analyse ergab eine 
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Bank von 79 Items, die hinsichtlich der relevanten Rasch-Modelparameter gute psy-
chometrische Eigenschaften aufwiesen. Einige wenige Items zeigten Differential Item 
Functioning, das in der weiteren Anwendung der Itembank z.B. durch alters- und/ oder 
geschlechtsabhängige Normen Berücksichtigung finden sollte. Diese Rasch-homogene 
Itembank („Aachen Depression Item Bank, ADIB“) kann als Grundlage für die Entwick-
lung Computer-adaptiver Testverfahren (CAT) sowie als „Steinbruch“ für Rasch-
homogene Kurzfragenbögen genutzt werden. 
Die dritte Studie hatte zum Ziel, die letztgenannte Verwendung der Itembank 
durch die Entwicklung eines Rasch-homogenen Kurzfragebogens zu demonstrieren. 
Dabei sollte ein Instrument in zwei parallelen Versionen entwickelt werden, da dies er-
hebliche Vorteile für die Anwendung in wiederholten Testungen innerhalb kurzer Zeitab-
stände eröffnen würde. Auf Basis der Rasch-homogenen Itembank wurden mittels 
Strukturgleichungsmodellierung zwei parallele, jeweils 10 Items umfassende eindimen-
sionale Skalen konstruiert (das Rasch-basierte Depressionsscreening DESC-I und –II), 
die gute psychometrische Eigenschaften aufwiesen. 
Insgesamt zeigen die Ergebnisse der vorliegenden Arbeit, dass die Anwendung 
der Rasch-Analyse bei der Konstruktion von Selbstbeurteilungsinstrumenten neue Mög-
lichkeiten in der Diagnostik von Depressionen eröffnen kann. Die entwickelte Rasch-
homogene Itembank ADIB stellt eine gut fundierte Grundlage für CAT-Anwendungen 
dar. Die Entwicklung entsprechender Algorithmen sollte eines der zentralen Ziele weite-
rer Studien sein. Mit dem DESC-I und -II wurden darüber hinaus weitere Anwendungs-
möglichkeiten der Itembank demonstriert und ein viel versprechendes, direkt einsetzba-
res Screeninginstrument zur Depressionsdiagnostik entwickelt. 
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Appendix A: 
Questionnaire for Expert’s Relevance Judgments on Depression Items 
(Study I) 
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Liebe Kollegin, lieber Kollege,      
       
     
bitte schätzen Sie ein, wie relevant die folgenden Symptome  
für eine depressive Episode sind.      
 
 
Wie oft in den letzten zwei Wochen… 
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1. … fühlten Sie sich schwindelig? О О О О О 
2. … fühlten Sie sich benommen? О О О О О 
3. … hatten Sie das Gefühl von Schmerzen in der Herzgegend ge-
plagt zu werden? 
О О О О О 
4. …hatten Sie das Gefühl, dass Ihr Herz schneller schlägt als ge-
wöhnlich? 
О О О О О 
5. … hatten Sie das Gefühl Herzrasen zu haben? О О О О О 
6. … litten Sie unter Herzstolpern? О О О О О 
7. … hatten Sie das Gefühl einen stärkeren Herzschlag als gewöhn-
lich zu haben? 
О О О О О 
8. … litten Sie unter Verstopfung? О О О О О 
9. … litten Sie unter Völlegefühl? О О О О О 
10. … litten Sie unter Sodbrennen? О О О О О 
11. … litten Sie unter Übelkeit? О О О О О 
12. … hatten Sie Bauchschmerzen? О О О О О 
13. … litten Sie unter Blähungen? О О О О О 
14. … litten Sie unter Magenbeschwerden? О О О О О 
15. … hatten Sie Probleme mit der Verdauung? О О О О О 
16. … hatten Sie das Gefühl einen Kloß im Hals zu haben? О О О О О 
17. … hatten Sie Hitzewallungen? О О О О О 
18. … litten Sie unter Kälteschauern? О О О О О 
19. … schwitzten Sie mehr als sonst? О О О О О 
20. … litten Sie unter Taubheit oder Kribbeln in einzelnen Körpertei-
len? 
О О О О О 
21. … hatten Sie ein Gefühl von Schwere in Ihren Armen und Bei-
nen? 
О О О О О 
22. … hatten Sie das Gefühl unbeweglich zu sein? О О О О О 
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Wie oft in den letzten zwei Wochen… 
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23. … lösten Termindruck und Hektik bei Ihnen körperliche Be-
schwerden aus? 
О О О О О 
24. … litten Sie unter Rückenschmerzen? О О О О О 
25. … hatten Sie Kreuzschmerzen? О О О О О 
26. … litten Sie unter Muskelschmerzen? О О О О О 
27. … litten Sie unter Gelenkschmerzen? О О О О О 
28. … litten Sie unter Gliederschmerzen? О О О О О 
29. … hatten Sie einen verspannten Nacken? О О О О О 
30. … litten Sie unter Kopfschmerzen? О О О О О 
31. … schwankte Ihre Stimmung über den Tag? О О О О О 
32. … hatten Sie größeren oder geringeren Appetit als sonst? О О О О О 
33. … aßen Sie weniger oder mehr als sonst? О О О О О 
34. …  nahmen Sie ohne Absicht (Diät) zu oder ab? (Kilogramman-
gabe?) 
О О О О О 
35. … litten Sie unter Schlaflosigkeit oder vermehrtem Schlaf? О О О О О 
36. 
… hatten Sie einen unruhigen Schlaf? О О О О О 
37. … schliefen Sie meist schlecht? О О О О О 
38. … litten Sie unter innerer Spannung? О О О О О 
39. … waren Sie nervös? О О О О О 
40. … waren Sie ruhelos? О О О О О 
41. … konnten Sie nicht stillsitzen? О О О О О 
42. … litten Sie unter innerer Unruhe? О О О О О 
43. … hatten Sie das Gefühl etwas tun zu wollen, ohne genau zu wis-
sen was? 
О О О О О 
44. … hatten Sie das Gefühl alltägliche Dinge langsamer als sonst zu 
verrichten? 
О О О О О 
45. … hatten Sie das Gefühl für alles jetzt mehr Zeit zu benötigen als 
früher? 
О О О О О 
46. … hatten Sie das Gefühl sich einen Ruck geben zu müssen, um 
eine Tätigkeit in Angriff zu nehmen? 
О О О О О 
47. … mussten Sie sich zu jeder Tätigkeit zwingen? О О О О О 
48. … ermüdeten Sie schneller als früher? О О О О О 
49. … hatten Sie das Gefühl ohne Energie zu sein? О О О О О 
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50. … bereitete es Ihnen Mühe neue Aufgaben zu beginnen? О О О О О 
51. … mussten Sie sich zu allem anstrengen? О О О О О 
52. … waren Sie wenig tatkräftig? О О О О О 
53.  …fühlten Sie sich erschöpft? О О О О О 
54. 
… hatten Sie das Gefühl, dass es besser wäre, wenn Sie  
tot wären? 
О О О О О 
55. … waren Sie kraftlos? О О О О О 
56. 
… fühlten Sie sich traurig? О О О О О 
57. 
… waren Sie entmutigt? О О О О О 
58. 
…fühlten Sie sich betrübt? О О О О О 
59. 
… konnten Sie Ihre trübsinnige Laune nicht loswerden, obwohl 
Ihre Freunde oder Familie versuchten Sie aufzumuntern? 
О О О О О 
60. 
… fühlten Sie sich deprimiert? О О О О О 
61. 
… konnten Sie nicht lachen? О О О О О 
62. 
… konnten Sie das Leben nicht von der sonnigen Seite sehen? О О О О О 
63. 
… waren Sie nicht guter Laune? О О О О О 
64. 
… waren sie kein fröhlicher, gut gelaunter Mensch? О О О О О 
65. 
… fühlten Sie sich melancholisch? О О О О О 
66. 
…waren Sie so niedergeschlagen, dass Sie nichts aufheitern  
konnte? 
О О О О О 
67. 
… fühlten Sie sich verdrießlich? О О О О О 
68. 
… fühlten Sie sich meist niedergeschlagen? О О О О О 
69. 
… waren Sie mürrisch? О О О О О 
70. 
… war das Leben eine Last für Sie? О О О О О 
71. 
… war Ihnen nach Weinen zumute? О О О О О 
72. 
… brachten Sie Kleinigkeiten zum Weinen? О О О О О 
73. 
… hatten Sie Weinkrämpfe? О О О О О 
74. 
… litten Sie unter dem Gefühl der Hoffnungslosigkeit angesichts 
der Zukunft? 
О О О О О 
75. 
… lag die Zukunft für Sie im Dunkeln? О О О О О 
76. 
… erwarteten Sie in Ihrem Leben weniger Schönes zu erleben als 
der durchschnittliche Mensch? 
О О О О О 
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77. 
… dachten Sie einfach keine Chancen im Leben zu bekommen? О О О О О 
78. 
… hatten Sie den Eindruck, dass alles, was Sie vor sich sehen, 
eher unschön als schön und angenehm ist? 
О О О О О 
79. 
… glaubten Sie, dass Sie nie im Leben bekommen, 
was Sie sich in Wahrheit wünschten? 
О О О О О 
80. 
… liefen die Dinge einfach nicht so wie Sie es gerne hätten? О О О О О 
81. 
… erschien Ihnen die Zukunft unsicher? О О О О О 
82. 
… hatten Sie das Gefühl, dass Ihre Situation hoffnungslos ist? О О О О О 
83. 
… hatten Sie den Eindruck, dass es den meisten Menschen bes-
ser geht als Ihnen? 
О О О О О 
84. 
… waren Sie wenig optimistisch? О О О О О 
85. 
… machten Sie sich viele Gedanken über die Vergangenheit? О О О О О 
86. 
… waren Sie mit Ihren gegenwärtigen Lebensbedingungen unzu-
frieden? 
О О О О О 
87. 
… wollten Sie aufgeben, wenn etwas schief ging? О О О О О 
88. 
… litten Sie darunter alles schwarz zu sehen? О О О О О 
89. 
…fiel es Ihnen schwer die Hoffnung aufrecht zu erhalten, dass 
aus Ihnen etwas wird? 
О О О О О 
90. … konnten Sie sich nicht über die gleichen Dinge freuen wie frü-
her? 
О О О О О 
91. 
… konnten Sie weniger lachen als früher? О О О О О 
92. 
… fühlten Sie sich abgestumpft? О О О О О 
93. 
… fühlten Sie sich leicht verärgerbar? О О О О О 
94. 
… regten Sie sich über Kleinigkeiten auf? О О О О О 
95. 
… waren Sie leicht reizbar? О О О О О 
96. 
… fühlten Sie sich abgespannt? О О О О О 
97. 
… fühlten Sie sich überreizt? О О О О О 
98. 
… regten Sie sich zu rasch auf? О О О О О 
99. 
… fühlten Sie sich von Anforderungen leicht belästigt? О О О О О 
100. 
… waren Sie verbittert? О О О О О 
101. 
… waren Sie wütend? О О О О О 
102. 
… waren Sie schlechter Stimmung? О О О О О 
103. 
… litten Sie unter dem Gefühl, dass andere an den meisten Ihrer  
Schwierigkeiten schuld sind? 
О О О О О 
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104. 
… litten Sie unter allzu kritischer Einstellung gegenüber anderen? О О О О О 
105. 
… litten Sie unter dem Gefühl bestraft zu sein? О О О О О 
106. 
… wollten Sie alles hinschmeißen weil Sie es doch nicht besser  
machen können? 
О О О О О 
107. 
… waren Ihre Gefühle leicht verletzbar? О О О О О 
108. 
… reagierten Sie sehr empfindlich auf Kritik? О О О О О 
109. 
… hatten Sie den Zwang wieder und wieder nachzukontrollieren  
was Sie tun? 
О О О О О 
110. 
… fühlten Sie sich durch andere Leute abgelehnt? О О О О О 
111. 
… litten Sie unter Einsamkeitsgefühlen, selbst wenn Sie in Ge-
sellschaft waren? 
О О О О О 
112. 
… litten Sie unter dem Gefühl, dass andere Ihnen gegenüber  
teilnahmslos sind? 
О О О О О 
113. 
… fühlten Sie sich einsam? О О О О О 
114. 
… litten Sie unter mangelnder Geborgenheit? О О О О О 
115. 
… schien Sie niemand zu verstehen? О О О О О 
116. 
… vermieden Sie gesellige Zusammenkünfte? О О О О О 
117. 
… ließen Sie niemanden an sich heran? О О О О О 
118. 
… wollten Sie alleine sein? О О О О О 
119. 
… zogen Sie sich zurück? О О О О О 
120. 
… fühlten Sie sich schwermütig? О О О О О 
121. 
… fühlten Sie sich bekümmert? О О О О О 
122. 
… litten Sie unter Selbstmitleid? О О О О О 
123. 
… neigten Sie dazu die Dinge schwer zu nehmen? О О О О О 
124. 
… waren Sie besorgt darüber, dass Ihnen etwas Schlimmes zu-
stoßen könnte? 
О О О О О 
125. 
… sorgten Sie sich um viel? О О О О О 
126. 
… litten Sie unter Furchtsamkeit? О О О О О 
127. 
… litten Sie darunter sich bedroht zu fühlen? О О О О О 
128. 
… waren Sie aus nichtigen Gründen ängstlich und besorgt? О О О О О 
129. 
… erschraken Sie plötzlich ohne äußeren Anlass? О О О О О 
130. … litten Sie unter Leere im Kopf? 
 
О О О О О 
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131. 
… hatten Sie das Gefühl, dass Ihr Leben leer ist? О О О О О 
132. 
… fühlten Sie sich leer? О О О О О 
133. 
… kamen Sie sich tatenlos vor? О О О О О 
134. 
… kamen Sie sich ideenlos vor? О О О О О 
135. 
… fühlten sie sich teilnahmslos? О О О О О 
136. 
… waren Sie mit Ihrem Leben unzufrieden? О О О О О 
137. 
… waren Sie unglücklich? О О О О О 
138. 
… litten Sie darunter gelangweilt zu sein? О О О О О 
139. 
… fühlten Sie sich elend? О О О О О 
140. 
… haben Sie das Leben nicht genossen? О О О О О 
141. 
… litten Sie unter starker Befangenheit im Umgang mit anderen? О О О О О 
142. 
… fühlten Sie sich scheu? О О О О О 
143. 
… fühlten Sie sich unsicher? О О О О О 
144. 
… hielten Sie im Umgang mit anderen Menschen Ihre Gefühle  
zurück? 
О О О О О 
145. 
… fühlten Sie sich hilflos? О О О О О 
146. 
… fühlten Sie sich verzweifelt? О О О О О 
147. 
… hatten Sie das Gefühl, dass alles schief geht, egal wie sehr Sie 
sich anstrengen? 
О О О О О 
148. 
… fühlten Sie sich entfremdet? О О О О О 
149. 
… hatten Sie das Gefühl, dass alles unwirklich ist? О О О О О 
150. 
… fühlten Sie sich beengt? О О О О О 
151. 
… fühlten Sie sich beklommen? О О О О О 
152. 
… waren Sie besorgt (z.B. über Ihre Gesundheit, Finanzen)? О О О О О 
153. 
… litten Sie unter dem Gefühl sich für nichts zu interessieren? О О О О О 
154. 
… hatten Sie den Eindruck viele Ihrer Interessen oder Aktivitäten 
aufgegeben zu haben? 
О О О О О 
155. 
… hatten Sie das Gefühl das Interesse an Dingen verloren zu 
haben, die Ihnen früher etwas bedeutet hatten? 
О О О О О 
156. 
… hatten Sie das Gefühl Ihr ganzes Interesse an anderen Men-
schen verloren zu haben? 
О О О О О 
157. … war Ihnen alles gleichgültig? 
 
О О О О О 
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158. … sprach Sie nichts an? 
 
О О О О О 
159. 
… taten Sie Dinge nicht mehr gern, die Sie früher gerne getan 
hatten? 
О О О О О 
160. 
… fanden Sie das Leben nicht sehr aufregend? О О О О О 
161. 
… fühlten Sie sich lustlos? О О О О О 
162. 
… hatten Sie wenig Interesse oder Freude daran Dinge zu tun? О О О О О 
163. 
… konnten Sie sich auf nichts so richtig freuen? О О О О О 
164. 
… hatten Sie die Freude am Leben verloren? О О О О О 
165. 
… hatten Sie das Gefühl, dass Sie die Aktivitäten nicht mehr so 
genießen wie früher? 
О О О О О 
166. 
… hatten Sie das Gefühl keine Befriedigung mehr aus den Dingen 
zu ziehen? 
О О О О О 
167. 
… waren Sie mit Ihrem Sexualleben unzufrieden? О О О О О 
168. 
… hatten Sie das Interesse an Sex verloren? О О О О О 
169. 
… fühlten Sie sich in Ihren Aktivitäten gebremst? О О О О О 
170. … hatten Sie das Interesse an Ihrer äußeren Erscheinung verlo-
ren? 
О О О О О 
171. 
… hatten Sie das Gefühl, dass Veränderungen in Ihrem Aussehen 
eintreten, die Sie hässlich machen? 
О О О О О 
172. 
… vernachlässigten Sie sich selbst (z.B. Aussehen, Körperhygie-
ne, Wahl der Kleidung)? 
О О О О О 
173. 
… war alles anstrengend für Sie? О О О О О 
174. 
… konnten Sie sich zu nichts aufraffen? О О О О О 
175. 
… sind Sie nicht in Schwung gekommen? О О О О О 
176. 
… stellten selbst kleine Aufgaben eine große Anstrengung für Sie 
dar? 
О О О О О 
177. 
… mussten Sie sich selbst zwingen überhaupt etwas zu tun? О О О О О 
178. 
… fühlten Sie sich energielos? О О О О О 
179. 
… fühlten Sie sich müde? О О О О О 
180. 
… litten Sie unter mangelnder Anerkennung Ihrer Leistungen 
durch andere? 
О О О О О 
181. 
… litten Sie unter dem Gefühl wertlos zu sein? О О О О О 
182. 
… kamen Sie sich nutzlos und unerwünscht vor? О О О О О 
183. … hatten Sie das Gefühl nicht gebraucht zu werden? 
 
О О О О О 
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184. 
… hatten Sie das Gefühl, dass niemand Sie mag? О О О О О 
185. 
… hatten Sie das Gefühl als Mensch ein völliger Versager zu 
sein? 
О О О О О 
186. 
… fühlten Sie sich überflüssig? О О О О О 
187. 
… hatten Sie das Gefühl zu überhaupt nichts zu taugen? О О О О О 
188. 
… litten Sie unter Schuldgefühlen? О О О О О 
189. 
… fühlten Sie sich als schuldiger Mensch, der es verdient bestraft 
zu werden? 
О О О О О 
190. 
… setzten Sie sich selbst herab? О О О О О 
191. 
… fühlten Sie sich minderwertig? О О О О О 
192. 
… fühlten Sie sich anderen unterlegen? О О О О О 
193. 
… waren die Leute unfreundlich zu Ihnen? О О О О О 
194. 
… hatten Sie den Eindruck im Leben weniger erfolgreich zu sein 
als andere? 
О О О О О 
195. 
… fühlten Sie sich nicht selbstsicher? О О О О О 
196. 
… hatten Sie den Eindruck, dass es den meisten Menschen bes-
ser geht als Ihnen? 
О О О О О 
197. 
… waren Sie von sich angeekelt? О О О О О 
198. 
… waren Sie von sich enttäuscht? О О О О О 
199. 
… fühlten Sie sich verunsichert? О О О О О 
200. 
… hatten Sie zu wenig Selbstvertrauen? О О О О О 
201. 
… wollten Sie gleich aufgeben, wenn irgendetwas schief ging? О О О О О 
202. 
… konnten Sie gar nichts gut machen? О О О О О 
203. 
… dachten Sie, Ihr Leben sei ein einziger Fehlschlag? О О О О О 
204. 
… dachten sie schlecht über sich? О О О О О 
205. 
… machten Sie sich Vorwürfe? О О О О О 
206. 
… litten Sie unter immer wieder auftauchenden unangenehmen 
Gedanken, Worten oder Ideen, die Ihnen nicht mehr aus dem 
Kopf gingen? 
О О О О О 
207. 
… konnten Sie nur selten richtig abschalten? О О О О О 
208. 
… grübelten Sie viel über Ihr bisheriges Leben nach? О О О О О 
209. 
… grübelten Sie im Allgemeinen viel? О О О О О 
210. 
… waren Sie von sich enttäuscht? О О О О О 
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211. 
… konnten Sie so klar denken wie immer? О О О О О 
212. 
… überforderten Sie verschiedene Umstände? О О О О О 
213. 
… waren die Anforderungen, die an Sie gestellt wurden, oft  
zu hoch? 
О О О О О 
214. 
… fühlten Sie sich verwirrt und hatten Schwierigkeiten klar  
zu denken? 
О О О О О 
215. 
… waren Sie nicht in der Lage ohne Schwierigkeiten zu lesen 
oder ein Gespräch zu führen? 
О О О О О 
216. 
…litten Sie darunter, dass Ihnen schlimme Gedanken durch den 
Kopf kreisen? 
О О О О О 
217. 
… litten Sie unter Konzentrationsschwierigkeiten? О О О О О 
218. 
… konnten Sie sich gar nicht konzentrieren? О О О О О 
219. 
… fiel es Ihnen schwer sich auf die Arbeit oder andere Dinge zu  
konzentrieren? 
О О О О О 
220. 
… wanderten Ihre Gedanken oft umher, wenn Sie sich auf etwas 
zu konzentrieren versuchten? 
О О О О О 
221. 
… fiel es Ihnen schwer Ihre Gedanken bei einer Aufgabe oder 
Arbeit zu behalten? 
О О О О О 
222. 
… litten Sie unter Schwierigkeiten sich zu entscheiden? О О О О О 
223. 
… fühlten Sie sich wenig entschlussfreudig? О О О О О 
224. 
… waren Sie zögerlich? О О О О О 
225. 
… hatten Sie das Gefühl, dass sie länger als früher brauchten um 
Entscheidungen zu treffen? 
О О О О О 
226. 
… mussten Sie andere fragen, was Sie machen sollten? О О О О О 
227. 
…litten Sie unter Gedächtnisschwierigkeiten? О О О О О 
228. 
… war Ihr Gedächtnis nicht so gut, wie es eigentlich sein sollte? О О О О О 
229. 
… benötigten Sie für alltägliche Verrichtungen viel Zeit? О О О О О 
230. 
… litten Sie unter Gedanken an den Tod und ans Sterben? О О О О О 
231. 
… hatten Sie das Gefühl, dass es besser wäre, wenn Sie  
tot wären? 
О О О О О 
232. 
… hatten Sie das Leben gründlich satt? О О О О О 
233. 
… war das Leben eine Last für Sie? О О О О О 
234. 
… wünschten Sie sich Sie wären tot? О О О О О 
235. 
… hatten Sie Gedanken sich das Leben zu nehmen? О О О О О 
236. 
… dachten Sie daran mit dem Leben Schluss zu machen? О О О О О 
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237. 
… machten Sie sich Gedanken darüber, wie Sie Selbstmord be-
gehen können? 
О О О О О 
238. 
… hatten Sie Selbstmordgedanken? О О О О О 
239. 
… sahen Sie Selbstmord als möglichen Ausweg? О О О О О 
240. 
… beschäftigten Sie sich mit genauen Plänen, wie Sie sich um-
bringen würden? 
О О О О О 
241. 
… dachten Sie, Sie würden sich umbringen, wenn Sie die Gele-
genheit dazu hätten? 
О О О О О 
         
Weitere relevante Items: 
          
  
       
  
            
  
       
  
            
         
              
         
              
              
              
Anmerkungen: 
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Appendix B: 
Aachen Depression Item Pool (Study II) 
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Anleitung 
 
Im folgenden Fragebogen finden Sie eine Reihe von Aussagen, mit denen man sich selbst 
beschreiben kann. Bitte lesen Sie jede Aussage durch und wählen Sie aus den fünf Antwort-
möglichkeiten diejenige aus, die am besten auf Sie zutrifft. Die Antwortmöglichkeiten sind: 
 
 
 
 
  0        1         2         3         4 
                 
 
 
Die einzelnen Antwortmöglichkeiten beziehen sich auf die letzten 2 Wochen und bedeuten 
dabei Folgendes: 
 
0 = nie:  Die Aussage traf nie auf mich zu. 
1 = selten: Die Aussage traf an einigen wenigen Tagen auf mich zu. 
2 = manchmal:  Die Aussage traf an ca. der Hälfte der Tage auf mich zu. 
3 = meistens:  Die Aussage traf an den meisten Tagen auf mich zu. 
4 = immer:   Die Aussage traf an allen Tagen auf mich zu. 
 
Bitte beziehen Sie sich bei der Beantwortung ausschließlich auf die letzten 2 Wochen inklusi-
ve heute und geben Sie an, wie häufig Sie sich so gefühlt haben, wie in der Aussage be-
schrieben. 
Es gibt keine richtigen oder falschen Antworten. Kreuzen Sie bitte immer diejenige Antwort an, 
die Ihre Situation in den letzten 2 Wochen am besten beschreibt. Bitte achten Sie darauf, kei-
ne Frage auszulassen! 
 
 
Kennung________________________________________   Datum  ________________ 
 
Uhrzeit ________________ 
 
n
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Aachener Depressionsitempool 
IP 
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1 
… hatten Sie kein Interesse mehr an Dingen, die Ihnen früher etwas bedeutet 
hatten?              
2 
… aßen Sie deutlich weniger oder mehr als sonst?              
3 
… waren Sie nervös?              
4 
… waren Sie mit Ihrem Sexualleben unzufrieden?              
5 
… hatten Sie das Gefühl, einen stärkeren Herzschlag als gewöhnlich zu haben?              
6 
… dachten Sie, dass es besser wäre, wenn Sie tot wären?              
7 
… fühlten Sie sich weniger leistungsfähig als sonst?              
8 
… hatten Sie wenig Interesse daran, etwas zu tun?              
9 … wanderten Ihre Gedanken umher, wenn Sie sich auf etwas zu konzentrieren 
versuchten?              
10 
… hatten Sie das Gefühl, dass Ihr Herz schneller schlägt als gewöhnlich?              
11 
… dachten Sie daran, mit dem Leben Schluss zu machen?              
12 
… waren Sie abgespannt?              
13 
… hatten Sie das Gefühl, von Schmerzen in der Herzgegend geplagt zu werden?              
14 
… waren Sie schwermütig?              
15 
… grübelten Sie viel über Ihr bisheriges Leben nach?              
16 
… hatten Sie Schwierigkeiten, sich zu entscheiden?              
17 
… war es für Sie schwierig, ein Gespräch zu führen?              
18 
… waren Sie schlechter Laune?              
19 
… mussten Sie sich einen Ruck geben, um eine Tätigkeit in Angriff zu nehmen?              
20 
… waren Sie mit Ihrem Leben unzufrieden?              
21 
… dachten sie schlecht über sich?              
22 …fiel es Ihnen schwer, die Hoffnung aufrecht zu erhalten, dass aus Ihnen etwas 
wird?              
23 
… hatten Sie ein Gefühl von Schwere in Ihren Armen und Beinen?              
24 
… hatten Sie die Freude am Leben verloren?              
25 
… grübelten Sie stark?              
26 … hatten Sie Rückenschmerzen?              
Bitte weiter auf der nächsten Seite!  
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27 … waren Sie zögerlich?              
28 
… fühlten Sie sich hilflos?              
29 … bereiteten Ihnen die Dinge, die Sie früher gerne getan hatten, keine Freude 
mehr?              
30 
… fühlten Sie sich überflüssig?              
31 
… hatten Sie Konzentrationsschwierigkeiten?              
32 
… hatten Sie den Gedanken, sich das Leben zu nehmen?              
33 
… haben Sie das Leben nicht genossen?              
34 
… hatten Sie Gedanken an den Tod und ans Sterben?              
35 
… hatten Sie Blähungen?              
36 
… zogen Sie sich zurück?              
37 
… war Ihnen nach Weinen zumute?              
38 
… hatten Sie Probleme mit der Verdauung?              
39 
… konnten Sie weniger lachen als früher?              
40 
… war Ihre Stimmung morgens schlechter als am Rest des Tages?              
41 
… waren Sie verdrießlich?              
42 
… hatten Sie Sodbrennen?              
43 
…waren Sie betrübt?              
44 
… fühlten Sie sich unerwünscht?              
45 … hatten Sie das Gefühl, dass alles schief geht, egal wie sehr Sie sich anstren-gen?              
46 
… hatten Sie weniger Selbstvertrauen als früher?              
47 
… brauchten sie länger als früher, um Entscheidungen zu treffen?              
48 
… litten Sie unter Übelkeit?              
49 
… war das Leben eine Last für Sie?              
50 
… waren Sie mürrisch?              
51 
… hatten Sie das Gefühl, einen Kloß im Hals zu haben?              
52 … konnten Sie Aktivitäten nicht mehr so genießen wie früher?              
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53 … fühlten Sie sich als schuldiger Mensch, der es verdient, bestraft zu werden?              
54 
… machten Sie genaue Pläne, wie Sie sich umbringen würden?              
55 
… fiel es Ihnen schwer stillzusitzen?              
56 
… waren Sie melancholisch?              
57 
… vermieden Sie gesellige Zusammenkünfte?              
58 
… fühlten Sie sich rastlos?              
59 
… machten Sie sich um vieles Sorgen?              
60 
… waren Sie müde?              
61 
… waren Sie wenig tatkräftig?              
62 
… hatten Sie das Gefühl, keine Chancen im Leben zu bekommen?              
63 
… konnten Sie aus nichts mehr Befriedigung ziehen?              
64 
… hatten Sie den Eindruck, viele Ihrer Aktivitäten aufgegeben zu haben?              
65 
… hatten Sie wenig Freude daran, etwas zu tun?              
66 
…hatten Sie Schwierigkeiten, sich Dinge zu merken?              
67 
… wollten Sie alleine sein?              
68 
… hatten Sie Herzstolpern?              
69 
… waren Sie besorgt (z.B. über Ihre Gesundheit, Finanzen, Angehörige)?              
70 
… waren Sie unglücklich?              
71 
… reagierten Sie sehr empfindlich auf Kritik?              
72 
… hatten Sie Muskelschmerzen?              
73 
… hatten Sie das Gefühl, nicht gebraucht zu werden?              
74 
… machten Sie sich selbst schlecht?              
75 
… stellten selbst kleine Aufgaben eine große Anstrengung für Sie dar?              
76 
… waren Sie traurig?              
77 
… konnten Sie das Leben nicht von der sonnigen Seite sehen?              
78 … fühlten Sie sich leer?              
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79 … sprach Sie nichts an?              
80 
… hatten Sie das Gefühl, dass Sie zu nichts taugen?              
81 
… konnten Sie nicht lachen?              
82 
… ermüdeten Sie schneller als früher?              
83 
… hatten Sie Schuldgefühle?              
84 … hatten Sie körperliche Beschwerden (wie z.B. Kopfschmerzen, sonstige 
Schmerzen, Magenbeschwerden, Verdauungsbeschwerden, Schwindel, etc.)?              
85 
… hatten Sie das Interesse an Sex verloren?              
86 
… hatten Sie Schwierigkeiten, in Schwung zu kommen?              
87 
… fühlten Sie sich nutzlos?              
88 
… waren Sie kraftlos?              
89 
… fiel es Ihnen schwer, Ihre Gedanken bei einer Aufgabe zu behalten?              
90 … haben Sie daran gedacht, sich umzubringen, wenn Sie die Gelegenheit dazu gehabt hätten?              
91 
… waren Sie leicht reizbar?              
92 
… war Ihnen alles gleichgültig?              
93 
… konnten Sie sich gar nicht konzentrieren?              
94 
… machten Sie sich viele Gedanken über die Vergangenheit?              
95 
… waren Sie niedergeschlagen?              
96 
… waren Sie ohne Energie?              
97 
… hatten Sie das Gefühl, dass Ihr Leben leer ist?              
98 
… ließen Sie niemanden an sich heran?              
99 
… nahmen Sie die Dinge schwer?              
100 
… waren Sie deprimiert?              
101 
… war alles anstrengend für Sie?              
102 
… waren Sie innerlich angespannt?              
103 
… hätten Sie sich umgebracht, wenn Sie die Gelegenheit dazu gehabt hätten?              
104 … hatten Sie einen verspannten Nacken?              
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105 … fühlten Sie sich schwindelig?              
106 
… fühlten Sie sich anderen unterlegen?              
107 
… fühlten Sie sich lustlos?              
108 
… litten Sie unter einem Schwächegefühl in einzelnen Körperteilen?              
109 
… dachten Sie darüber nach, wie Sie Selbstmord begehen könnten?              
110 
… hatten Sie Schwierigkeiten beim Lesen?              
111 
… hatten Sie das Leben gründlich satt?              
112 
… hatten Sie Gelenkschmerzen?              
113 
… hatten Sie Magenschmerzen?              
114 
… schwankte Ihre Stimmung über den Tag?              
115 
… waren Sie ruhelos?              
116 
… waren Sie wenig entschlussfreudig?              
117 
… konnten Sie sich für nichts interessieren?              
118 
… fühlten Sie sich überfordert?              
119 
… hatten Sie Mühe, neue Aufgaben zu beginnen?              
120 
… sahen Sie Selbstmord als möglichen Ausweg?              
121 
… fühlten Sie sich wertlos?              
122 
… hatten Sie das Gefühl, Ihr Interesse an anderen Menschen verloren zu haben?              
123 
… machten Sie sich Vorwürfe?              
124 
… legten Sie keinen Wert mehr auf Ihre äußere Erscheinung?              
125 
… fühlten Sie sich einsam, selbst wenn Sie in Gesellschaft waren?              
126 
… konnten Sie sich nicht über die gleichen Dinge freuen wie früher?              
127 
… fühlten Sie sich teilnahmslos?              
128 
… fühlten Sie sich von Anforderungen leicht belästigt?              
129 
… hatten Sie Schwierigkeiten, klar zu denken?              
130 … waren Sie entmutigt?              
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131 … litten Sie unter Leere im Kopf?              
132 
… waren Sie bekümmert?              
133 
… erschien Ihnen die Zukunft unsicher?              
134 
… fühlten Sie sich einsam?              
135 
… waren Sie von sich enttäuscht?              
136 
… fühlten Sie sich abgestumpft?              
137 
… benötigten Sie für alles mehr Zeit als früher?              
138 
… brachten Sie Kleinigkeiten zum Weinen?              
139 
… hatten Sie Verstopfung?              
140 … wurden Sie Ihre trübsinnige Laune nicht los, obwohl andere versuchten Sie 
aufzumuntern?              
141 
… litten Sie unter Schlaflosigkeit oder vermehrtem Schlaf?              
142 
… waren Sie verzweifelt?              
143 
… fühlten Sie sich ideenlos?              
144 
… waren Sie nicht gut gelaunt?              
145 
… hatten Sie deutlich größeren oder geringeren Appetit als sonst?              
146 
… fühlten Sie sich benommen?              
147 
…  nahmen Sie ohne Absicht deutlich zu oder ab?               
148 
… fühlten Sie sich tatenlos?              
149 
… konnten Sie sich auf nichts so richtig freuen?              
150 
… empfanden Sie alles, was Sie erwartet, als unschön?              
151 
… waren Sie innerlich unruhig?              
152 
… fühlten Sie sich verunsichert?              
153 
… hatten Sie Kopfschmerzen?              
154 
… waren Sie hoffnungslos angesichts der Zukunft?              
155 
… mussten Sie sich zu jeder Tätigkeit zwingen?              
156 … vernachlässigten Sie sich selbst (z.B. Aussehen, Körperhygiene, Wahl der Kleidung)?              
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157 … fühlten Sie sich minderwertig?              
158 
… litten Sie unter Völlegefühl?              
159 
… konnten Sie sich zu nichts aufraffen?              
160 
… erwarteten Sie in Ihrem Leben weniger Schönes zu erleben als andere?              
161 …waren Sie so niedergeschlagen, dass Sie nichts aufheitern  konnte?              
162 
… hatten Sie Schwierigkeiten abzuschalten?              
163 
… fühlten Sie sich weniger belastbar als sonst?              
164 
… waren Sie überreizt?              
165 
… wünschten Sie sich, Sie wären tot?              
166 
… waren Sie schlechter Stimmung?              
167 … fiel es Ihnen schwer, sich auf alltägliche Tätigkeiten zu  konzentrieren?              
168 
… hatten Sie das Gefühl, dass Ihre Situation hoffnungslos ist?              
169 
… hatten Sie den Eindruck, viele Ihrer Interessen aufgegeben zu haben?              
170 
… verrichteten Sie alltägliche Dinge langsamer als sonst?              
171 
… hatten Sie Kälteschauer?              
172 
… dachten Sie, Ihr Leben sei ein einziger Fehlschlag?              
173 
… fehlte Ihnen jeglicher Optimismus?              
174 
… lag die Zukunft für Sie im Dunkeln?              
175 
… fühlten Sie sich als völliger Versager?              
176 
 …waren Sie erschöpft?              
177 
… hatten Sie Bauchschmerzen?              
178 
… hatten Sie Weinkrämpfe?              
179 
… fühlten Sie sich elend?              
180 
… konnten Sie weder Freude noch Trauer spüren?              
181 
… sahen Sie alles "schwarz"?              
182 
… schwitzten Sie mehr als sonst?              
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1 
… waren Sie traurig? 
 
    
2 … sahen Sie Selbstmord als möglichen Ausweg?      
3 
… fühlten Sie sich leer? 
 
    
4 
… dachten Sie, Ihr Leben sei ein einziger Fehlschlag? 
 
    
5 
… waren Sie hoffnungslos angesichts der Zukunft? 
 
    
6 
… waren Sie verzweifelt? 
 
    
7 
… fühlten Sie sich einsam, selbst wenn Sie in Gesellschaft waren?  
    
8 
… fühlten Sie sich überflüssig?  
    
9 
… hatten Sie die Freude am Leben verloren? 
 
    
10 
… war das Leben eine Last für Sie? 
 
    
 
Im folgenden Fragebogen finden Sie eine Reihe von Aussagen, mit denen man sich selbst beschreiben kann. 
Bitte lesen Sie jede Aussage durch und wählen Sie aus den fünf Antwortmöglichkeiten diejenige aus, die am 
besten auf Sie zutrifft. 
Die einzelnen Antwortmöglichkeiten beziehen sich auf die letzten 2 Wochen und bedeuten dabei Folgendes: 
 
0 = nie:   Die Aussage traf nie auf mich zu. 
1 = selten: Die Aussage traf an einigen wenigen Tagen auf mich zu. 
2 = manchmal: Die Aussage traf an ca. der Hälfte der Tage auf mich zu. 
3 = meistens: Die Aussage traf an den meisten Tagen auf mich zu. 
4 = immer: Die Aussage traf an allen Tagen auf mich zu. 
Bitte beziehen Sie sich bei der Beantwortung ausschließlich auf die letzten 2 Wochen inklusive heute und ge-
ben Sie an, wie häufig Sie sich so gefühlt haben, wie in der Aussage beschrieben. 
Es gibt keine richtigen oder falschen Antworten. Kreuzen Sie bitte immer diejenige Antwort an, die Ihre Situati-
on in den letzten 2 Wochen am besten beschreibt. Bitte achten Sie darauf, keine Frage auszulassen! 
Score  S-Item   
Vielen Dank, dass Sie sich für die Beantwortung der Fragen 
Zeit genommen haben! 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
m w Ab hier bitte ausfüllen:       Geburtsdatum                      Geschlecht   
T      T      M     M      J      J 
Score  
DESC-I 
 
Institut für Medizinische Psychologie 
und Medizinische Soziologie 
 
Rasch-basiertes Depressionsscreening 
Code                                                  Datum                                                            Uhrzeit                      
 
 
      T                       Studiencode 
T      T      M     M      J      J 
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1 
… hatten Sie das Gefühl, nicht gebraucht zu werden? 
 
    
2 
… hatten Sie das Gefühl, Ihr Interesse an anderen Menschen ver-
loren zu haben?      
3 
… waren Sie niedergeschlagen? 
 
    
4 
… hatten Sie wenig Freude daran, etwas zu tun? 
 
    
5 
… hatten Sie das Gefühl, dass Sie zu nichts taugen? 
 
    
6 
… fühlten Sie sich ideenlos? 
 
    
7 
… sahen Sie alles "schwarz"? 
 
    
8 
… waren Sie entmutigt? 
 
    
9 
… zogen Sie sich zurück? 
 
    
10 
… dachten Sie daran, mit dem Leben Schluss zu machen? 
 
    
 
Im folgenden Fragebogen finden Sie eine Reihe von Aussagen, mit denen man sich selbst beschreiben kann. 
Bitte lesen Sie jede Aussage durch und wählen Sie aus den fünf Antwortmöglichkeiten diejenige aus, die am 
besten auf Sie zutrifft. 
Die einzelnen Antwortmöglichkeiten beziehen sich auf die letzten 2 Wochen und bedeuten dabei Folgendes: 
 
0 = nie:   Die Aussage traf nie auf mich zu. 
1 = selten: Die Aussage traf an einigen wenigen Tagen auf mich zu. 
2 = manchmal: Die Aussage traf an ca. der Hälfte der Tage auf mich zu. 
3 = meistens: Die Aussage traf an den meisten Tagen auf mich zu. 
4 = immer: Die Aussage traf an allen Tagen auf mich zu. 
Bitte beziehen Sie sich bei der Beantwortung ausschließlich auf die letzten 2 Wochen inklusive heute und ge-
ben Sie an, wie häufig Sie sich so gefühlt haben, wie in der Aussage beschrieben. 
Es gibt keine richtigen oder falschen Antworten. Kreuzen Sie bitte immer diejenige Antwort an, die Ihre Situati-
on in den letzten 2 Wochen am besten beschreibt. Bitte achten Sie darauf, keine Frage auszulassen! 
m w Ab hier bitte ausfüllen:       Geburtsdatum                      Geschlecht   
T      T      M     M      J      J 
Score  
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
Score  S-Item   
Vielen Dank, dass Sie sich für die Beantwortung der Fragen 
Zeit genommen haben! 
DESC-II 
 
Rasch-basiertes Depressionsscreening 
Code                                                  Datum                                                            Uhrzeit                      
 
 
      T                       Studiencode 
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 Items are Likert-scaled with scale points 0 (never), 1 (seldom), 2 (sometimes), 3 
(mostly), 4 (always). 
———————————————————————————————————————————————————— 
DESC-I 
———————————————————————————————————————————————————— 
How often during the last 2 weeks… 
1. … have you been sad? 
2. … have you seen suicide as a possible resort? 
3. … have you felt empty? 
4. … have you thought that your life is a failure?  
5. … have you been hopeless for the future? 
6. … have you been despaired? 
7. … have you felt lonely even when you were in company? 
8. … have you felt superfluous? 
9. … have all joy and pleasure seemed to have disappeared from your life? 
10. … has life been a burden to you? 
———————————————————————————————————————————————————— 
DESC-II  
———————————————————————————————————————————————————— 
How often during the last 2 weeks… 
1. … have you felt needless? 
2. … have you felt that you lost your interest in other people? 
3. … have you been disheartened? 
4. … have you taken no pleasure In doing things?  
5. … have you felt that you were no good? 
6. … have you felt uninspired? 
7. … have you been pessimistic?  
8. … have you been discouraged? 
9. … have you retired from public life? 
10. … have you thought of putting an end to it all? 
———————————————————————————————————————————————————— 
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 Degree: Abitur (general qualification for University entrance) 
1990 – 1992: Sohnrey-Schule Einbeck (Orientierungsstufe) 
1986 – 1990:  Geschwister-Scholl-Schule Einbeck (Grundschule) 
 
Professional Experience 
2006 – 2007 Psychologist  at the Alexianer Hospital Aachen (Clinic for Psychia-
try and Psychotherapy) 
2006 – Research assistant, Institute for Medical Psychology and Medical 
Sociology, University Hospital, RWTH Aachen (Advisor: Prof. Dr. 
S. Gauggel) 
2005 – 2006: Graduate assistant, Department of Clinical Psychology and Psy-
chotherapy, Georg-Elias-Müller-Institute for Psychology, Georg-
August-University Göttingen (Advisor: Prof. Dr. B. Kröner-Herwig) 
 
